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Engineered to Till 
Where Plows Won’t Work 


@ Most outstanding implement ever used for pasture im- 
provement is probably the Case Brushland Harrow. Most 
impressive in this harrow are the complete absence of novel 
elements, its complete creation by quantitative engineering. 


Compared with an ordinary disk harrow, the blades are 
75 percent farther apart, 50 percent greater in diameter. 
Without weight boxes for added loading, the load per disk 
is about 150 pounds, four times the usual value. The disks 
are of heat-treated steel, and so are the major bolts in the 
staunch frame. 


Result is something that shares the speed of a harrow 
with the penetration of a plow. It rolls over buried stumps, 
stones and rock ledges that would stop or break a plow. ‘t 
cuts through roots and brush far beyond the scope of stan /- 
ard implements, either plows or harrows. Its range of ang!:, 
speed and loading enables it to uproot, blend and bury ama - 
ing amounts of rank vegetation. 


Created to cope with rugged conditions and conqu r 
wild land for seeding tame grasses, the Case Brushlar i 
Harrow is coming into use for pasture improvement in orc - 
nary farming areas. Able to apply the speed and power »f 
such tractors as the mighty Model “LA” Case, it multiplies t 1¢ 
acreage per man-hour, marks a milestone toward tomorrov 's 


goal — high yield per man. J. I. CASE CO., Racine, W s. 
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on the question of 


Yoo often, the question of quality 
is overlooked by the user of pressed 
sieel detachable chain. Its simplic- 
ity of design . . . the similarity in 
appearance of the various makes 
lead to the conclusion that there is 
no variance in quality. 

But! Quality keynotes the design 
and manufacture of Rex Pressed 
Steel Detachable Chain. The story 
of the careful material selection... 
of the precise manufacturing oper- 
ations . . . of the accurately con- 
trolled heat treatment . . . of the 
rigid testing . . . are shown in this 
new booklet, Bulletin No. 48-26. 
It gives you the facts on this chain 
that’s built for service . . . for 


strength, accuracy and uniformity. 3a 
There are complete tables on di- 3a 


quality! 
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mensions, strengths, and list = 


prices ... illustrations of chain 
and attachments... facts on 
sprockets. 

For the answer to the ques- 
tion of quality in pressed steel 
detachable chain...for useful 
information, send for your 
free copy of Bulletin No. 
48-26. Write Chain Belt 
Company, 1680 West Bruce 
Street, Milwaukee 4, Wis. 
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Progress in Registration 


At oe of progress in engineering registration, so far 
as ASAE members are concerned, has been made possi- 
le by information given with the recent return of cards for 
-orrection of membership directory listings. 


Returns show 310 members definitely registered, with 120 
f them registered as agricultural engineers. Registration of 
ome members in two or more branches brings the aggregate 
or all branches to 350. Duplications by registration in two or 
1ore states are excluded from these figures. 


Compared with figures based on returns received about 
vo years ago, and reported in AGRICULTURAL ENGINEERING 
‘or September, 1948, the number of members registered has 
‘increased nearly 100, from 217 to 310. The percentage of 
‘otal membership registered raised slightly from 10.4 to 11+, 
and the percentage of total membership registered as agricul- 
tural engineers moved up from 3.2 to 4+. 

These increases are more significant than they appear at first 
elance. They developed notwithstanding the fact that many 
of the 700 additional members gained in the past two years 
are recent graduates, not yet qualified for registration. Some- 
where between 40 and 50 of the additional members regis- 
tered represent men already registered at the time of joining 
the Society. About the same number represent men who were 
previously members of the Society, and who have during the 
past two years secured registration. Probably some of the 
latter group did so as a result of the good work done by the 
Society's Committee on Professional Registration. 

Further evidence of the work of this Committee is appar- 
ent in returns showing 12 younger members of the Society 
registered as “engineers-in-training,” and 10 members who re- 
ported applications for registration on file. 

The Committee will be continuing its activities and there is 
still work for it to do, based on the idea of engineering ex- 
aminers that 80 per cent of all engineers should be registered. 
One of the most significant indications of the recent returns 
was the large number of eminently qualified ASAE members 
not yet registered. 


Sectional Organization 


MAP check shows that ASAE has pretty well blanketed 
the United States with geographic sections serving the 
major concentrations of its present membership. 

Seven regional sections include 37 states and the District 
of Columbia. Within these areas are five superimposed state 
sections and one local section serving the more specialized 
geographic interests of their members. 

Michigan, Minnesota, and Hawaii are additional state sec- 
tions adding to the area coverage. 

The Chicago Section seems to be satisfactorily accom- 
modating concentrations of agricultural engineers within a 50 
to 75-mile radius of that city. 

East of the Mississippi River this leaves only Ohio and 
parts of Indiana and Wisconsin not nominally included in any 
section. Actually, members in Ohio are served, at least par- 
tially, by the North Atlantic, Pennsylvania, and Michigan 
sections. 

Largest remaining areas with a low concentration of mem- 
bership not yet organized into sections are the Dakotas; the 
Rocky Mountain belt of Montana, Wyoming, Colorado, and 
New Mexico, and the Territory of Alaska. 

What may be the next steps in section organization? 
Members in some additional states already included in re- 
gional sections may find occasion, opportunity, and sufficient 
membership to justify new state or local sections. Those in 
the few states now partly accommodated by neighboring sec- 


tions may eventually want to organize new sections of their 
own, 


EDITORIAL 


In the remaining larger areas indicated, agricultural engi- 
neers may not soon be getting in each others’ way, but their 
numbers will continue to increase. These areas are agricul- 
tural engineering frontiers, rich in agricultural resources and 
in agricultural engineering problems and opportunities. Their 
development has largely had to await the development and 
proving of agricultural engineering in areas of more intensive 
farming, offering quicker returns. They will some day be well 
populated with agricultural engineers who will maintain their 
own sections of the ASAE, for mutual help in increasing their 
service in their particularly challenging areas. 


Engineering for the Small Manufacturer 


| i FARM equipment lines as in other fields, the small man- 
ufacturer faces the problem of keeping his engineering on 
a competitive level, without prohibitive cost. 

The influence of volume on engineering cost per product 
unit or sales dollar is well known. The small manufacturer 
cannot insure increased volume simply by improving the engi- 
neering of his product. Too many other factors also influence 
sales volume. 

Facing this situation, too many small manufacturers, we 
believe, follow the course of least resistance into price com- 
petition with gadgets not backed by creditable engineering. 
Theirs is the dubious justification of helping in a negative 
way to create among farmers a desire for better equipment. 

Actually there are several factors in the nature of engi- 
neering, agriculture, and the farm equipment business which 
give the small manufacturer and his correspondingly small 
engineering department, a definite opportunity for constructive 
engineering and economic service to agriculture. 

In engineering there is always the possibility of developing 
a product of such value that one or a few units will amply 
repay the cost of their engineering. The custom engineering 
of large buildings and major equipment units to meet spe- 
cialized needs is soundly based on experience showing that it 
pays. 

Agriculture’s wide variety of minor crops and livestock, 
soil conditions, and climate; its large farms, its small farms, 
and its specialized farms; its wide variations from the typical 
or average farm, offer opportunities for improved mechaniza- 
tion which can more than pay for the sound engineering of 
specialized equipment, even on a low-volume basis. 

Large manufacturers, geared to large volume production 
of general-purpose equipment and items for handling major 
crops and livestock, cannot profitably undertake engineering 
or production to meet diverse low-volume requirements. 

Further, a considerable amount of engineering help is 
available to the small manufacturer's engineering department. 
It includes professional consultants, the research of public- 
service agencies, the engineering departments of manufac- 
turers of materials and component parts, the services of trade 
associations, professional engineering organizations, publica- 
tions, and professional friends. 

With a competent small engineering department, the help 
available to it, and a clear concept of the field in which it 
can be of greatest service, the small manufacturing enterprise 
can profitably serve agriculture by satisfying some of its needs 
for soundly engineered equipment. 


A Correction 


TTENTION is called to a correction in the monograph 
A entitled “Crop Machinery Use Data” (Agricultural Engi- 
neering Data 2- AE Index 11.310) issued June, 1949, by the 
American Society of Agricultural Engineers. Reference No. 8 
on page 2 lists an article, entitled “A Study of Power Require- 
ments and Efficiency of Threshing Machines”, by E. A. Silver 
and G. W. McCuen, as appearing in AGRICULTURAL ENGI- 
NEERING for February, 1942. This is in error, as the article 
was published in the April, 1935, issue instead. 
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The proper selection of building mate- 
rials for the farm is based on a number 
of considerations. 


This is one of a series* describing these j 
considerations as they apply to the se- 


lection and use of Douglas fir plywood 
for rural homes and farm buildings. 


‘How to Panel Wall Surfaces with Douglas Fir Plywood 


Douglas fir plywood is an attractive, durable and econom- 


— 


ical wall and ceiling material for farm homes. Many de- ani 
sign treatments are possible. There are, however, cer- - 
tain fundamentals which should guide every installation. ' 

tific 

Work “From the Openings” Finishing Plywood Walls peer: 

For the most pleasing effect when The room design shown would be ideal a 

joints are to be visible, always work for finishing with any of the new light wi 
from the openings in a wall. Line up _ stain finishes (some selection of panels 

vertical joints with the openings, then for attractive grain pattern is desirable - 

divide the plain wall spaces into or- when a light finish is used). Such fin- Dit 

derly patterns. One typical design ish affords a variety of soft tones yet Ser 

treatment is shown at the right, with retains natural beauty of real wood “en 

PlyPanel (the paneling grade of Doug- paneling. Paneled walls, of course, can oe 

las fir plywood) placed horizontally. be painted as well, or plywood inte- (R 
Note that vertical joints are placed at shave unay be yapened sihen joists ane 
© ihe ka fd pong filled and smooth felt or blank stock 

each side of top of door and at top a oplied first. 


and bottom of window openings. ( De- 
tail A, C, E and G.) For economy, 


cover large areas first. 


Joint Treatment Varied 


Joints between panels offer no prob- 
lem. Frank recognition of the joints 
themselves add to the architectural ef- 
fect. They may be “veed,” an inset 
moulding used, or any one of several 
types of mouldings may be placed over 
the joint itself. 

Special design layouts, or patterns 
made up of small panels, are best ap- 
plied by first sheathing with ;,” 
PlyScord (the sheathing grade of 
Douglas fir plywood) and then apply- 
ing the finish panels as desired. 


‘ 


Douglas Fir 


Other Treatments Possible 


The detailed design shown here is only 
one of many possible. However, it il- 
lustrates the basic principles of ply- 
wood application. Paneling arrange- 
ment may be planned for either 
vertical or horizontal placement of 
plywood. Combinations may be used 
successfully in the same room. 

Ceilings of plywood, too, may be ap- 
plied in many patterns and given al- 
most any finish. 

Data on plywood wall and ceiling 
application and finishing may be se- 
cured from Douglas Fir Plywood As- 
sociation, Tacoma 2, Washington. 


LARGE, LIGHT, STRONG 


*Other subjects: Plywood Availability; 
Types and Grades; Unit Stress Values; 
Structural Strength Characteristics. Re- 
prints may be secured by writing Doug- 
las Fir Plywood Association office 
nearest you: Tacoma Blidg., Tacoma 2, 
Wash.; 848 Daily News Building, Chi- 
cago 6, IIl.; 1232 Shoreham Building, 
‘Washington 5, D.C.; 500 Fifth Ave., 
New York City 18. 


Douglas Fir Plywood Association, Tacoma ” Washington 
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The Development of a Farm Crop Drier 
By John W. Weaver, Jr., Norman C. Teter, and Sidney H. Usry 


MEMBER A.S.A.E. 


of this paper, as a building or structure including fa- 

cilities for drying all farm crops with forced, heated 
iir. The building must have facilities for holding all crops 
juring the drying or curing process in such a way that good 
uniform drying can be obtained by the proper flow and dis- 
tribution of air from an interconnected heating and blowing 
unit. 

Early Development. The first attempt to dry or cure ar- 
tificially any crop on the farm, in the Southeast, probably oc- 
curred when growers in Virginia and North Carolina at- 
tempted to cure tobacco to a bright lemon color as early as 
18304*. A technique in the management of charcoal fires for 


T° term “farm crop drier’ is defined, for the purposes 


This paper was presented at a meeting of the Southeast Section of 
the American Society of Agricultural Engineers at Baton Rouge, La., 
February 1, 1949. Revised and published with the approval of the 
Director, North Carolina Agricultural Experiment Station, as Journal 
Series Paper No. 322. 

J. W. WEAVER, JR., is research associate professor and NORMAN C. 
TETER and SIDNEY H. Usry are research assistant professors of agricul- 
tural engineering, North Carolina Agricultural Experiment Station 
(Raleigh). 


* Superscript numbers refer to the appended bibliography. 
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NO. OF INSTALLATIONS BY STATES 
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The Number of Artificial Drying and Curing Installations for Farm Crops in the Southeast — 
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A GRAND TOTAL OF 418,254 DRYING AND CURING INSTALLATIONS. 
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curing tobacco was developed by 1852. The first system of 
flues was used in a tobacco barn for drying fruit in 1869 and 
soon proved useful for curing tobacco. 

Sweet potatoes were first cured with stove heat in houses 
about 19051, and the first electrically-heated curing house was 
installed near Suffolk, Va., in 19315. Other first steps in the 
development of artificial drying or curing of crops on farms in 
the Southeast are marked by the installation of an experi- 
mental hay dehydrator at West Point, Miss., in 1911, an Irish 
potato washer and drier at Hastings, Fla., in 1932, and the 
development of the barn hay drier in Tennessee beginning in 
19348, 

Table 1 shows the present number of drying and curing in- 
stallations for specified crops in the Southeast. This tabulated 
information is not exactly correct in all cases but is believed to 
be conservative in most cases and was obtained from corre- 
spondence and personal contact with personnel of land-grant 
colleges, the U. S. Department of Agriculture and manufac- 
turers’ representatives located in the states cited. 


Practically all the barn hay driers and tobacco barns listed 
are installed on farms while at least half of the sweet potato 
curing houses and seed corn driers are farm installations. 
Nearly all of the sweet potato dehydrators, grain and seed 
driers, hay dehydrators, cotton 
driers, and community dehy- 
drators, are cooperative or busi- 
ness enterprises. 

Crop Drying in North 
Carolina. The foregoing state- 
ments with Table 1 show clear- 
ly that there has been an ever- 
expanding use of artificial dry- 
ing and curing of crops in the 
Southeast during the past 100 
years. The interest in crop dry- 
ing on North Carolina farms 
has multiplied rapidly since 
the installation of the first barn 
hay drier in 1942. Additional 
interest was provided by the 
need for artificial drying in the 
production of hybrid seed corn 
which began in a limited way 


Fig. 1 


(Left) This experimental heating and blowing unit was built in 1946 for the drying of seed corn. It contains a 42-in axial-flow fan 
belted to a 5-hp motor and an indirect-fired oil burner of 6- gph capacity 


e Fig. 2 (Right) Many farm installations such as this seed corn 


drier are designed for one crop only. This is poor management where there are other crops that will frequently need artificial drying at harvest time 
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in 1944. The interest in artificial drying of peanuts and soybeans, 
in the Virginia-Carolina area, is now greater than ever be- 
cause of excessive rainfall during the last two harvest seasons. 

The installation of the first corn drier on a North Carolina 
farm in 1945 clearly brought out the need for a well-designed, 
self-contained unit to provide heated air under pressure for 
crop drying. Such a unit was designed and built, in 1945-46, 
with a heat and air capacity suitable for ordinary farm crop 
drying (Fig. 1). It consisted simply of a motor-operated fan, 
an indirect-fired heat exchanger and a gun-type oil burner, all 
mounted on rubber for portability. Following observations 
during the 1946 drying season, the oil burner was altered to 
provide a continuous pilot flame in the combustion chamber 
while the main flame is regulated on and off by a thermostat. 
Temperature control and safety features are provided by a 
thermostat, solenoid valve, limit switch and a photorelay with 
its electric eye sighted on the pilot flame. This method has 
proven fairly satisfactory through two drying seasons and 
there are now three driers in the state controlled by this 
method. 

The first commercially made heating and blowing unit, of 
proper capacity for ordinary farm use, was installed in North 
Carolina in 1946. Three more were installed in 1947 and at 
present there are about twenty-five used for drying seed corn, 
hay, and peanuts, and curing sweet potatoes. 


Development of a Farm Crop Drier. Agricultural engineers 
and others have assisted farmers with plans and installations 
of barn hay driers, tobacco curing barns, sweet potato curing 
houses, seed corn driers, grain and seed driers, and peanut 
driers. In most cases, little attention has been given to the pos- 
sibility of designing the drier or curing house for handling 
more than one crop (Fig. 2). Of course there is the plan® for 
converting a flue tobacco barn so that it may be used for cur- 
ing sweet potatoes. There are also a few farmers drying small 
grain and peanuts on barn hay driers. A recent method? of 
mounting a fan in the wall of a flue tobacco barn to obtain 
heated air for drying crops is another step toward a farm crop 
drier. Whether or not this method is accepted in the bright 
tobacco area, it is definitely not the solution to the crop-drying 
problem as a whole. 

There are now some six or eight commercially made heat- 
ing and blowing units available to the farm trade. For want 
of a better, more concise term, they are called crop driers 
though in themselves they are incapable of drying. Oil is the 
fuel used by all of these “crop driers’, and they employ 
either a direct-fired or an indirect-fired heater. While the 
direct-fired heaters can boast of a 25 to 30 per cent higher 
efficiency in the use of fuel, they must usually have an expen- 
sive and complicated system of controls and safety devices to 
be safe for farm operation. To the authors’ knowledge the 
only crop drier that has been approved by the Underwriters’ 
Laboratories involves an indirect-fired heater. 

At least two manufacturers of heating and blowing units 
have developed plans for an accompanying drying building 


eS eet 


2 


Fig. 3 
ing. Air for drying is released from the tunnel, upward to the drying bins or outward under the slatted floor e 
soybeans, peanuts, shelled corn and seeds may be dried in the bins which have perforated metal floors. Hay, ear corn, seed cotton and swec 


potatoes may be dried or cured on the slatted floor e Fig. 5 
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(Left) This experimental crop drier consists of an oil-fired heater and 5-hp fan which forces heated air into a tunnel within the build 


capable of handling several crops. One of these introduced. : 
prefabricated galvanized steel crop-drying building on th: 
market in 1948. A third manufacturer, with wide representa 
tion through the Southeast, is now about to push the sale o: 
a prefabricated building designed for the drying of ear cor: 
with forced atmospheric air. 

Manufacturers as a whole have paid little attention to th: 
proper design of the facilities necessary for crop drying wit! 
their driers. Trade literature and advertising circulars shov. 
these portable driers connected to a Midwest corn crib, grai: 
bins with perforated floors, barn hay driers, trailers for dryiny 
chopped hay, and ricks of baled hay in the field covered wit! 
tarpaulins. While this system may fit well in an area where 
crop storage is already constructed, it does not follow that thi: 
is the best system for the Southeast where the construction 0! 
storage facilities is just now being considered. 

While these portable crop driers appear easy to move, 
there is more to it than meets the eye. The fuel oil tank must be 
moved as well as the drier with the inconvenience of discon- 
necting and connecting an oil line with each move. Electric 
facilities must be provided at each location of the drier, which 
involves considerable expense and will usually eliminate the 
practicability of field drying of crops. Where there is fire 
there is always a fire hazard, however slight in the case of the 
best designed driers. It does not seem wise to spread this 
hazard to several locations on a farm when it is possible to 
dry all crops at one location sufficiently apart to provide pro- 
tection to other buildings in the event of fire. By the same rea- 
soning it seems logical that crops should be dried on indi- 
vidual farms rather than in a large centrally located drier 
where a single fire might destroy the crops from many farms. 
The magnitude of loss from any one fire would be consider- 
ably less where crops are dried on the farm and this factor 
might be reflected in the insurance rates. 

Farmers are under great pressure from state and federal 
agencies and buyers in general relative to the drying of certain 
crops. Some seed crops will not pass certification unless the 
moisture content of the seed is below a specified percentage 
value. Loans are not available on some crops and on others a 
purchase agreement is of no value unless certain moisture con- 
tent requirements are met. Buyers are turning down some 
crops where the moisture content is too high and on others 
the selling price is reduced in accordance with the excess 
moisture present in the crop. This all adds up to the fact that 
farmers are paying for drying their crops without deriving 
the benefits of drying. 

Crops Determine Drying Needs. After considering the 
foregoing developments it was considered timely to study the 
possibility of designing a practical structure for the drying or 
curing of all crops grown in North Carolina. To further 
the study a project was initiated by the North Carolina Agri- 
cultural Experiment Station in cooperation with the Blaw- 
Knox Co., represented by Paul L. Erdner. 

(Continued on page 478) 
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Fig. 4 (Center) Small grai 


(Right) This newly constructed crop drier on the farm of Lloyd B. Wilson, Lawr 


dale, N. C., will be used for hay, small grain, seed corn, soybeans, cotton, and probably sweet potatoes. Three other such driers are now unde: 


construction on farms in North Carolina 
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A New Type of Prefabricated Building 


By Paul L. Erdner 


MEMBER A.S.A.E. 


program and consultation with some of the best au- 

thorities of the present day, is an all-steel, fully-insu- 
lated, preassembled building. The main object of our research 
was to develop the parts necessary to design a simple single 
building system that could be economically produced, yet func- 
tionally correct for almost all the purposes for which steel, 
wood, brick, stone, etc., had been used up to that time. This 
research program took us through studies of roof structures, 
sidewalls, various building materials, functional requirements 
for which buildings are used, building costs based on trade 
practices and trends, manufacturing processes including tool- 
ing and machinery, merchandising practices in the building 
industry, local building conditions, and the needs of building 
and their fulfillment over the last twenty years. 

Some of the necessary and desirable features of a simple 
building system are utility — one simple design for many pur- 
poses, neat appearance, insulation against extremes in tem- 
perature, versatility (clear spans and design which make pos- 
sible many interior arrangements), economy of manufacture 
and erection, rodentproof construction, structural soundness 
for all areas and applications, adaptability (sidewall panel de- 
sign which makes this possible for functional uses) and long 
life—independent supporting structure. 

Other pertinent factors are fire resistance, condensation 
proofing, expansion both in width and length, minimum of 
maintenance, minimum of foundation costs, low insurance, 
etc. 

To attain this objective, it was necessary to establish and 
maintain standards of design for economical manufacture. 
For example, the entrance doors are 3 ft by 7 ft for single 
openings and 6 ft by 7 ft for double openings. We have stand- 
ardized on these sizes for walk-in doors. Furnishing all the 
possible widths and heights of entrance doors would serve no 
good purpose. Likewise several standard sizes of window sash 
were selected to serve the various functional uses of sidewall 
application. Also a modular system is used with dimensions 
taken on the inside so that other building materials can be 
applied economically for further interior refinement. 

It is claimed that this system eliminates individualistic 
design. After this single simple system is thoroughly under- 
stood, there seems to be no limit to applications if the in- 
genuity of the designer is utilized. Economical total costs are 
possible through the multiple use of standard parts. 

Fig. 1 provides a quick explanation of the system. The 


| RECENT development, based on a concentrated research 


This paper was presented at the annual meeting of the American 
Society of Agricultural Engineers at East Lansing, Mich., June, 1949, 
as a contribution of the Farm Structures Division. 

PauL L. ERDNER is manager, universal buildings and farm special- 
ties dept., Blaw-Knox Div., Blaw-Knox Co., Pittsburgh, Pa. 


Fig. 1 Exploded view of the Blaw-Knox “Universal” building 


sidewall panels are complete shipping assemblies, including 
structural frame, insulation, window sash, outer sheet, flash- 
ing, and fasteners. 

There are five types of sidewall panels in heights of 8, 10, 
and 12 ft and all in widths of 8 ft with the exception of the 
Al or plain panel, which is also manufactured in 2, 4 and 6- 
ft widths. These Al or plain panels under 8 ft wide make it 
possible to close in the walls on overhead or sliding-door ar- 
rangements. 

The KI panel in all three heights contains a twelve-light 
standard sash and when set side by side develops practically a 
continuous sash sidewall. 

The DI panel in all three heights contains either a 3 x7 
or 6 x 7-ft wooden or steel entrance door. 

The BI panel in all three heights contains a six-light 
standard sash and is used where light requirements are not of 
prime importance. 

The HI panel in all three heights contains a four-light sash 
in the upper portion of the frame where light and ventilation 
are desired at a high point above the floor line. 

Another panel, KFI, made only in the 12-ft height, con- 
tains a 20-light standard sash, eight additional lights being in- 
stalled in the upper portion of the panel above the 12-light 
sash shown in the KI panel. This panel is specifically de- 
signed for school applications, etc., where extreme light re- 
quirements and ventilation are desired. These panels can be 
placed in the sidewall according to the functional use desired 
within every 8-ft length of halklleg, 

The roofs are furnished to develop clear-span buildings of 
24, 32, 40 and 60-ft widths. The half trusses are jig-welded 
complete with clips and gusset plates. Field bolting two of 
these half trusses develops a full truss of the desired building 
width. The purlins or roof supports are light-gage formed 
sheet metal attached on 3-ft centers to clips on the top chord 
of the trusses. Over these supports is laid specially treated 
insulation in 8-ft widths and of sufficient length to rest on a 
purlin or roof support. The exterior sheet cover is laid over 
the insulation, starting on the eave side, working up the roof 
and closing in the roof with a full 12-ft long roof ridge sheet. 
All our fastenings, both in sidewall and roof, are accom- 
plished with cadmium-plated screws, lead washers under the 


-head, and broad steel lock-nut type clips. The screws are 


applied in the rib or high part of the sheet. 

The exterior cover used at present is 26-gage, copper- 
bearing steel, 1144-0z galvanized stormseal sheet. 

Ventilators and skylights can be installed in the roofs, 
and louvers can be applied in the gable end as conditions 
demand. 

Fig. 2 shows a typical cross section of the sidewall column 
or post. A tee section attached to a base plate is set on the 
foundation. The channel side rails of the adjacent panels and 
this tee section are bolted together making a three-part column 
or post. The base plate and the bottom rail of the panel are 
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Fig. 2. A typical cross section of sidewall column or post of the Blaw- 
Knox building, showing three-part column formed by two panel side 


members and tee section 
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bolted to the foundation. One size of bolt is used throughout 
to simplify erection and eliminate using long bolts where 
ordinarily short bolts should be inserted. Basic factory con- 
struction through both the roof and sidewalls also is shown 
in Fig. 2. Starting from the outside is the exterior sheet, next the 
specially shop-treated insulation, then both attached securely 
to the structural supporting members with cadmium-plated 
screws, lead washers under the heads and the spring-steel vibra- 
tion-proof locknut clips. We call this single-wall construction. 

The design is such that we can easily and economically 
develop double-wall constructions of various ratings with the 
use of the specially treated insulation and other standard 
building materials. The elimination of the necessity of piers 
and pilasters makes the foundation work simple. Straight 
concrete or block walls are all that are needed. Foundations 
for sloping areas are also economical because sidewall panels 
are available in the various heights. 

This simple system of standard parts gives us fully insulated 
buildings in clear spans of 24, 32, 40, and 60 ft, and multiples 
thereof, in heights of 8, 10, 12, 16, 18, 20, 22, and 24 ft, 
and for some conditions up to 30 ft. 

The building is designed to conform to A.I.S.C. specifica- 
tions for structural buildings. 

The Btu loss through the building is 0.5 Btu per hr. Insu- 
lation specifications are as follows: 1.5 grains per square foot 
per inch of mercury vapor pressure; paint contains no toxic 
ingredients and does not support growth of micro-organisms; 
insulation shall be complete, allowing no outside exposed steel 
parts to cause interior condensation; asphalt tape shall be 
used to seal roof insulation joints. 

Continuous overhead door openings can be used where 
necessary along the side of the building. Single overhead door 
openings can be used at any location of the building. 

Fig. 3 shows this new type building used as a drying plant 
and shows the interior of drying room with center floor racks 
removed to show 4-ft plenum chamber and fan of a crop 
drier. Drying room is 24x 40x10 ft above the floor racks. 

Fig. 4 shows a 32 x 64x 12 ft small grain storage building 
under construction at Warren, Pa. Note part in foundation 
for use with a drying unit. 

These buildings are used on farms as warehouses, poultry 
houses, seed-processing plants, feed storage, machinery stor- 
age, dairy barns, crop-drying sheds, and workshops. 

At this point I would like to ask some questions? Shouldn't 
we expand our structures thinking to encompass functional 
requirements beyond those of the farm itself? Isn’t there a 
trend to diversification of farming activities? In some areas 
isn’t there a trend to control or hold more of the processing 
at the farm level? Shouldn’t we be interested in proper struc- 
tures for seed-processing plants, dairies, slaughter houses, feed 
grinding and blending plants, locker plants, etc.? In other 
words, shouldn't we expand our structures thinking to include 
that phase now known as agricultural industry? 


Fig. 3 


(Left) 


Interior view of a Blaw-Knox building showing crop drier installation 
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Farm Crop Drier 
(Continued from page 476) 


The first step under this project was to make an analysis 
of principal crop production and distribution in North Caro- 
lina to determine the preliminary requirements and specifica- 
tions for a farm crop drier. Following are the conclusions 
from this analysis: 


1 There are ten principal crops grown in North Carolina 
which have a potential need for artificial drying or curing. 

2 Eight of these principal crops are grown in clearly de. 
fined areas within the state. There is considerable overlapping 
of these areas. 

3 Seventy-four of the 100 counties in the state grow onc 
or more of these principal crops. Twenty-one counties are 
growing from five to seven principal crops. 

4 Except for the Burley tobacco area there is a potential 
need for artificial drying or curing of at least three other 
crops in each principal crop area. 


5 It is entirely possible to design a farm crop drier for 
all principal crops, with the possible exception of tobacco and 
Irish potatoes, which may be accommodated in a building ap- 
proximately 24 x 40 x 10 or 12 ft. 


6 A farm crop drier, under favorable conditions, may be 
kept in profitable operation a good portion of the entire year. 

7 If a farm crop drier is practical for only 5 per cent of 
the farms in North Carolina, there is a potential of 12,500 
installations. 

8 The limits of air flow needed and static pressure en- 
countered when drying North Carolina crops are 20,000 cfm 
at 14-in water column and 7,000 cfm at 114-in water column. 
Similarly the limits of output heat needed are 550,000 Btu per hr 
and 130,000 Btu per hr. This means that a heating and blow- 
ing unit must usually include a 5-hp motor-driven fan of a 
non-overloading type and an oil burner (5 to 6 gal per hr), 
of a coal stoker (60 to 70 lbs per hr), or a bottled gas burner 
(6 to 8 gal per hr). 


The Crop Drying Building. With the above conclusions at 
hand and the specifications derived from the crop production 
analysis, an attempt has been made to design a crop-drying 
building to fit North Carolina farms. Figs. 3 and 4 show the 
building as presently erected to accommodate the drying or 
curing of ear corn, hay, seed cotton, and sweet potatoes on 
the slatted floor and shelled corn, small grain, peanuts, soybeans, 
and seed crops in the drying bins. To date the only crops 
dried have been peanuts and oats in the bins and loose pea- 
nut hay and baled alfalfa on the slatted floor. Results from 
the satisfactory drying of ear corn, wheat and oats in bins 
in other structures in the state show that this building will do 
a good job of drying these crops. 


(Continued on page 488) 
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Fig. 4 


(Right) A small Blaw-Knox building 


under construction for grain storage 
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Determination of Loads Required to Lift 


5 ; 
FT Hydraulically-Operated Implements 
- § 
\s By R. D. Barzctt 
NEED for determining the loads required to lift hy- Our drawbar work suggested the idea of using a hydraulic 
| draulically operated farm implements has developed oad cell for determining load. We added a flexible steel 
> an endeavor to standardize the thrust capacity of hy- scale (Fig. B) for determining movement, and finally the 
é | draulic cylinders for farm tractors, so that implements of any Camera film speed as a measure of time. This gave us suffi- 
manufacture can be used with the hydraulic system of any ient data to determine the work done, as well as the power 
c | ‘ractor that will handle these implements. It is necessary that ‘equired. Later we added gages, showing fluid pressures on 
€ ill implements, used with these tractors within a definite pow- each side of the piston, in order to obtain cylinder efficiency, 
er class, shall not exceed a certain maximum load require- 40d recorded all of the data at once in the same picture. 
l  & ment. This was the primary consideration when we undertook The instrument used for determining loads consisted of a 
f ; the problem of determining these loads. steel diaphragm of approximately 5-in diameter by Y-in 
The measurement of fluid pressures in the hydraulic sys- thickness, a closed hydraulic system, and a pressure gage. 
r | tem was a first attempt to solve the problem. This method Because we had a closed system, it was necessary to furnish a 
| was found to be very unreliable, because it did not take into bleed-off to provide for thermal expansion, and a lubricator 
si ] account the line loss from the pump, the efficiency of the cyl- fitting with check valve, to permit the addition of oil in case 
inder, or the friction loss in returning oil to the reservoir. of leakage. The instrument recorded either push or pull 
. Even if these losses were to be considered, the results would loads. Push loads were recorded as an increase in gage 
. § be difficult to obtain, because the line losses vary with the pressure and pull loads as a decrease. The load cell may 
. - square of the fluid velocity and the cylinder efficiency varies, be preloaded to a greater or lesser degree depending upon 
, FF in some empirical manner, with the load. It was decided then whether the anticipated test load is pull or push. For our 


that the load measurement must be completely divorced from 
and independent of the hydraulic system of the tractor. 

The possible use of electric resistance strain gages was con- 
sidered, but the equipment required for obtaining dynamic 
readings did not seem feasible for field work. Had we used 
the strain gage method, the record would have been a motion 
picture of an oscillascope reading. 

In view of this, we decided to use some mechanical means 
for securing the data, and a motion picture camera for record- 
ing it. The camera proved to be a useful tool in the field for 
recording other data which was pertinent but too difficult to 
evaluate by any other means, for example, ground conditions 
during the test. 


This paper was presented at the winter meeting of the American 
Society of Agricultural Engineers at Chicago, Ill., December, 1948. 

R. D. BarRETT is design analysis engineer, farm tractor 
division, International Harvester Co., Chicao, Ill. 
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tests, we used a preload pressure of 100 psi, which pro- 
vided 90 per cent of the full-scale deflection for push and 
10 per cent for pull. With the proportions of the diaphragm 
and the flexibility of the gage we used, the calibration 
turned out to be an 800-lb load for each 100 psi of gage 
reading. This calibration remained linear for either push 
or pull. The diaphragm movement for full-scale deflection 
under 8000-lb load was only 1/16 in. ‘ 

For example, to calculate the load when the gage reads 
600 psi, and the preload pressure is 100 psi 


Load = (600 — 100) x 8 = 4000 Ib 
We have chosen the maximum load condition as the one 


to discuss, that is, the three-bottom 16-in plow stalled in hard 
ground and lifted without moving the tractor forward. 
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Fig. A A drawing of the cell assembly for the diaphragm indicator for measuring the hydraulic lift of implements 
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Fig. 1 shows the variation in load at the cylinder through- 
out the 8-in stroke. 


The two high points on this curve may be explained as 
follows: (a) the first high point shows the load required to 
break ground; (b) the second and greatest load occurs when 
the slack in the linkage of the rear furrow wheel is taken up, 
causing the plow to be lifted with a much greater velocity. 
The maximum load was 6540 lb while the mean load was 
3920 lb, or 60 per cent of the maximum. Here we see that 
the load capacity of the hydraulic system must be designed 
for 166 per cent of the mean load in order to take care of 
linkage characteristics. To the best of our knowledge, this is 
the maximum load requirement for International Harvester 
hydraulically operated implements in the 35-dhp (drawbar 
horsepower) class. Lubricating the implement reduced the 
maximum load as much as 25 per cent, but it is doubtful 
that we should design the hydraulic system with the hope 
that the farmer will remember to oil the plow. 


Another valuable bit of information obtained with the 
motion picture camera was the determination of the variable, 
time. In Fig. 2, the time to complete the lift was about 244 
sec. For the 3¥-in diameter cylinder we used, the average 
pump delivery may be calculated as 8 gpm. If one were to 
look at this time curve casually, it would appear to be a 
straight line; however, graphical differentiation yields the 
curve shown in Fig. 3, which is piston velocity. It will be 
noted that the velocity is not constant, but varies from 2% 
to 414 in per sec in the duration of the stroke. The reason for 
this change in velocity may be found in the characteristic of 
a fixed clearance pump, wherein higher pressures result in 
lower delivery and consequently a slower speed of lift. 


Now that we have obtained force, distance, and time, it 
is a simple matter to determine horsepower. From the prod- 
uct of load, in Fig. 1, and velocity, from Fig. 3, divided by 
the proper constant, which was 6600 in this case, we obtain 
horsepower, as shown in Fig. 4. The mean of this curve is 
2 hp and the maximum is almost 3 hp at the cylinder. 


In regard to the power requirement of hydraulically oper- 
ated implements, a question is often raised as to why so much 
power is required to accomplish the same result that was 
formerly accomplished by hand. The answer may be found 
in the plow linkage, which is designed to give fineness of con- 
trol at the plowing depth and a high speed of lift as the 
plow comes out of the ground. Therefore, about one-half of 
the available stroke, which could be utilized to do work, is 
sacrificed for depth control. Also, the high power require- 
ment at the end of the stroke does not penalize the tractor 
drawbar pull, because the plow is out of the ground when 
the hydraulic system is taxed the greatest. 


The instrument we used in our testing was particularly 
adaptable to our design of cylinder mounting for the plow. 
However, in order to make a more universal instrument, we 
have designed a remote cylinder with a built-in diaphragm. 
This cylinder will fit in the space requirement specified by the 


Fig. B_ Two views of a test setup for measuring loads required to lift hydraulically operated farm implements: 
a two-furrow plow, and (right) what the motion picture records 


(left) the setup mounted on 


ASAE Standards for the application of hydraulic remote 
control to farm tractors and trailing-type farm implements. 

Although our original intention was to investigate only 
the load requirement to lift hydraulically operated imple- 
ments, we have demonstrated a method of testing, wherein 
other important information may be obtained which should 
be of great value to both implement and tractor engineers. 
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Fig. 1 This graph shows the variation in load at the cylinder through- 
Time to complete the lift - * 
Fig. 4 The horsepower curve 


out the 8-in stroke ¢ Fig. 2 
Piston velocity curve « 
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Procedure for Evaluating Factors Controlling Tempera- 


ture and Moisture Conditions in Farm Structures 
By C. H. Reed 


MEMBER A.S.A.E. 


ture are dependent on the following factors: Outside 
temperature and humidity, the heat and vapor pro- 
juced within the structure, and the passage of heat and vapor 
‘nto or from the structure. Any attempt to control either 
‘emperature or moisture within a structure without proper 
onsideration of all of these factors may be unsatisfactory. 
The purpose of this paper is to explain these factors and 
present a simple method of relating them in order to estimate 
-he performance of air-conditioning or ventilation systems for 
‘arm structures. The factors are similar and the method is 
supplementary to that proposed by J. L. Strahan 1: 2: 3*; 


1 The minimum inside temperature, T,, in degrees Fahren- 
heit at which the structure is to be maintained. Optimum and 
minimum temperatures for most farm structures are still to 
be established; therefore, past experience and personal opinions 
will govern. 

2 The minimum outside temperature to be expected, T,,, in 
degrees Fahrenheit. Weather Bureau records are useful for 
determining this factor. 


3 The temperature difference between outside and inside, 
D, in degrees Fahrenheit: 


D=T,-T, [1] 


4 The total sensible heat, H, in Btu produced within the 
structure per hour per animal unit of livestock or poultry. H 
should include all sensible heat from livestock and poultry, 
supplementary heat, and any heat produced by other biological 
sources. The biological data for livestock and poultry may be 
found in the appended references. 


5 The maximum relative humidity to be permitted within 
the structure. The optimum and maximum relative humidity 
for livestock and poultry has not been definitely determined. 
It is common practice to design for a relative humidity suffi- 
ciently low to prevent condensation upon the interior walls 
or, in some instances, the windows or doors of the structure. 

The first step in determining at what relative humidity 
condensation will occur on a surface is to calculate the tem- 
perature of the interior wall surface, T,, in degrees Fahren- 
heit, under the particular conditions of heat passage through 
the wall, as follows: 


T= temperature and moisture conditions within a struc- 


U 
1 Sy Se 


in which f, is the surface coefficient of heat transfer of the 
inside wall. The usual recommended value is 1.65 for in- 
terior walls®. This figure is reasonably accurate for glass. U 
is the over-all coefficient of heat transfer through the wall. 


Next, consult a psychrometric chart. Select the dew point 
line on the chart equal to T,. The intersection of this line with 
the dry-bulb temperature of T, is at the relative humidity at 
which condensation will start and is the maximum relative 
humidity to be permitted. If a chart showing the permissible 
relative humidity for various wall transmission coefficients 
is used to determine the maximum relative humidity per- 
mitted, it should be checked to determine what surface co- 
efficient and inside temperature is represented. 


[2] 


_ This paper was presented at a meeting of the North Atlantic Section 
of the American Society of Agricultural Engineers at Guelph, Ont., 
Canada, September, 1948. 


C. H. REED is assistant professor of agricultural engineering, Rutgers 
University. 


* Superscript numbers refer to the appended bibliography. 


6 The ventilation or air change, V, in cubic feet per hour 
per animal unit to maintain the maximum relative humidity 
to be permitted within the building. 


W 
—— 
1 ~ %, 
in which W is total grains of vapor produced in the structure 
per hour per animal unit. Vapor produced by respiration of 
animals and poultry has been determined and published (see 
appended references). For accuracy, all sources of vapor 
should be included. Actually, V seems to have been estab- 
lished by practice, such as 60 cfm per 1000-lb cow and 1 cfm 
per 4-lb hen. This quantity of ventilation removes exhaled 
vapor at low outside temperatures, and at normal outside 
temperatures also removes much moisture vaporized from ex- 
cretions. w, is the moisture content in grains per cubic foot 
of inside air at the temperature and relative humidity under 
consideration. w, is the moisture content in grains per cubic 
foot of outside air at the temperature under consideration and 
at 100 per cent relative humidity. Refer to psychrometric 
charts or handbooks on heating and ventilating® for values of 
w, and w,. 

If the air is to be changed by a fan, its selection should be 
governed by the performance characteristics issued by the 
manufacturer. The design of a gravity flue system can be 
determined by the method suggested by Kelley in “Ventilation 
of Farm Barns’!?; or the designs recommended by Goodman 
and Fairbanks have been reliable?®: 1%. 


7 The basic sensible-heat formula must balance: 


[3] 


VD 
H= + AC*D [4] 
53 
53 
or V = —(H — AC°D) {5] 
D 
8 AC derived from the basic heat formula, is the 


total permissible heat loss from the structure in Btu per hour 
per animal unit per degree Fahrenheit difference between out- 


side and inside temperatures. ’ 
H V 
AC = —- — {6] 
D 53 


9 The structure should be designed so that AC, actual 
heat passage from structure per hour per animal unit per 
degree Fahrenheit difference between outside and inside tem- 
peratures, is approximately equal to that calculated in equa- 
tion [6]. Heat passage coefficients for walls, ceilings, floors, 
etc., may be calculated or determined from handbooks. 


10 Any change from latent heat to sensible heat, or vice 
versa, should be included in the basic heat formula. 


It is common practice among engineers to include a safety 
factor in their designs. The safety factor should be in pro- 
portion to the damage which might be caused by failure due 
to overload or underdesign. Following are methods of incor- 
porating safety factors in ventilation designs: 


1 By mechanical gadgets. It is common practice to install 
a thermostatic switch which will shut off an electric fan or 
fans when the minimum inside temperature is reached. Hy- 
drostats have been used to shut off the fans when sufficiently 
low inside humidities have been attained. 


2 When determining H, factor 4 above, a ventilation sys- 
tem for a livestock barn might be properly designed when the 


. 
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barn was filled to capacity; however, if the number of live- Solution _ 
stock were reduced, unsatisfactory performance might result. From equation [1], factor 3, D = T, —T, = 45 — (-20) = pe 
The amount which H might be reduced may be considered for 65F 
a safety factor. , 
. : ° P Fr f = 

3 A safety factor might be incorporated in equation [3] 7” eo gg tt heat ae by the cow, H 
when estimating W, the total grains of vapor produced per P pe eee ee. y Fro: 
hour per animal unit. W might be increased, if there were a : i i 
possibility that the system might receive a greater load of From equation [2], factor 5, T, = T, — — (T, — T,) 
vapor than was usual. i 

4 A design for a low outside temperature provides a Assume a U value for wall of 0.15 and f, = 1.65. 
safety factor when normal temperatures control the condi- 0.15 { 
tions. T, = 45 — —— (65) = 45. -—5.9 = 1 

It is a poor engineer who uses a safety factor merely to ? 1.65 —t pitta 
cover up his inability to design correctly. ; , ce r 

Maximum relative humidity permitted 80 per cent. 
APPENDIX icin secant bogs . 
, ‘ ; quation [3], factor 6, ventilation required, 

Part I of the following problem is presented to illustrate a W 000 1 ne 
method of determining the permissible relative humidity, ven- — = 3 / em 
tilation required, and the maximum heat passage from the ~_-- eeieee tae wo 
stable. The other parts of the problem illustrate how the vari- ee : er a: ) 
ous factors of a ventilation problem may be balanced to pre- the 

. pe 12.81 11.07 55 | 
dict conditions when known factors govern. 65 

The stable assumed for these calculations is a conventional * 3000 m sib! 
stanchion one-story type for 30 large cows. This stable would V = ————_ = 1160 cu ft per hr per animal unit. 
meet the specifications of ‘““Milk Ordinance and Code Recom- 2.76 — .166 N. 
mended by U. S. Public Health Service’2°, in regard to win- : H YV ' be 
dow area requirements, and the exclusion of maternity and From equation [6], factor 8, AC = — — — ) 25 
calf pens from the milking portion of the barn. The size is D_ 53 cen 
36x70 ft and the average distance from floor to ceiling is 8 ft. per 

F j eS 3000 1160 
Table 1 is a summary of the calculations indicating what fac- = 2 = 46.2 — 21.9 
tors are in control, if a minimum of 45 F is to be maintained 65 53 
in the stable with varying amounts of insulation in the walls. = 
hn demand hypo : = 24.3 Btu loss per hr per far 

Part I. What are the insulation and air-change require- animal unit per degree F 58 
ments to prevent moisture condensation upon walls of a 30- : i 
cow dairy stable under the following conditions: Minimum From factor 9, the calculations on heat loss for stable 3 Fro 
inside temperature of 45 F, minimum outside temperature of 1m Table 1 show an AC of 24, which is approximately the per- | 
-20 F, and large cows breathing out 3000 grains of moisture ™issible AC calculated by equation [6]; therefore, stable 3 
per hour and giving off approximately 3000 Btu per hr? (Until would be satisfactory. 
the results of calorimetric work on dairy cows now in prog- Part II, A common recommendation for fan capacity for 
ress are available, Strahan’s assumptions seem reasonable in ventilating a dairy stable has been 60 cfm per cow. If two 
accepting 3000 grains of vaporized moisture as the latent heat fans with a capacity of 900 cfm each, one with a thermostat, 
given off by large dairy cows at 45 F.)! shutting it off at an inside temperature of 45 F, were used to 
TABLE 1. CONDITIONS REQUIRED FOR A MINIMUM TEMPERATURE OF 45 F INSIDE A 30-COW, 36x70 FT DAIRY STABLE WITH : sid 

DIFFERENT AC VALUES. TWO 900-CFM FANS, ONE SHUTTING OFF AT 45 F INSIDE, ARE USED FOR VENTILATION ter 
Stable No. i 2 4 5 6 7 8 
Structural unit Area U- Btu U_ Btu U- Btu U_ Btu U_ Btu U- Btu U_ Btu U_siBtu 
Wall (714-ft foundation to 1590 0.10 159. 0.10 159. 0.15 238. 0.20 318. 0.30 477. 0.40 636. 0.50 795. 0.50 795 pe 
ceiling) gu 
Windows P 120 i 
Single 1.13. 136. 1.13 136. 1.13 136. 1.13 136. 1.13 136. £3: 236 pe 
Double 0.45 54. 0.45 54. j Sic 
Ceiling 2520 0.075 189. 0.075 189. 0.075 189. 0.075 189. 0.075 189. 0.075 189. 0.075 189. 0.075 18° fa 
Doors 200 0.42 84. 0.42 84. 0.42 84. 042 84 0.42 84. 042 84. 042 84. 0.42 8 oo 
Foundation (6-in above floor) 106 0.70 74. 0.70 74. 0.70 74. 0.70 74. 0.70 74. #O.70 74. 0.70 74. #O.70 = 7% : 
Total Btu loss per degree F 560 642 721 801 960 1119 1196 127 
AC 18.7 21.4 24.0 26.7 32.0 37.3 39.9 42.6 
D, 2 fans operating, deg F 35. 34, 33. 32. 30. 28: 28. 27. Hl if 
Minimum T» with 2 fans operating, deg F 10. a 12. 13. 15. a7. i7. 18. wi 
Grains of vapor removed per cow per | 
hr when T. is 1 deg higher than ] ou 
— above and inside relative humidity, eq 
UF 75 per cent 6360. 6240. 6080. 5900. 5580. 5220 5220 5040. : 
D, one fan operating, deg F 57. 54. 52. 49. 45. 42. 41. 39. 
Minimum To, one fan operating - 12. - 9 - 7. - 4 0. 3. 4. 6. 


Maximum relative humidity permitted 
if no condensation on walls at above ; { 
To per cent 87. 88. 83. 80. 73. 66. 63. 64. 4 
Grains of moisture removed per cow : 
per hour at above minimum T, and 


above maximum relative humidity 4910. 4910. 4570. 4260. 3670. 3110. 2860. 2820. 


Key and data for the calculations: Large cows breathe out 3000 grains of moisture per hour and give off 3000 Btu sensible heat per hr. No ca’: 
pens in barn. Outside temperatures, To at 100 per cent relative humidity. Heat loss or gain through floor not considered. 
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ventilate stable 3 described in Part I and Table 1, at what 
outside temperature would the thermostat shut off the fan? 


Solution 
From equation [4], D = 
V 
—— + AC 
53 
3000 
D= = approximately 33 F 
2 x 900 x 60 
————_——— + 24 
30 x 53 


The approximate temperature differential between outside 
ind inside with both fans operating is 33 F. At an outside 
emperature of approximately 12 F (45 — 33), the thermostat 
vould shut off one fan. 

At an outside temperature of approximately 32 F (65 —33), 
the doors and windows would have to be opened to maintain 
65 F inside stable. This calculation shows one reason for a pos- 
sible trend toward an air change greater than 60 cfm per cow. 

Part Ill. The average January temperature for Albany, 
N. Y., is 24.6 F15. How much moisture per animal unit could 
be removed from the stable when the outside temperature was 
25 F with 1800 cfm being removed by fans? Assume 100 per 
cent relative humidity outside, and a relative humidity of 80 
per cent in the stable. 


Solution 


Referring to Part II, the temperature differential with two 
fans running is 33 F, therefore the inside temperature will be 
58 F (33 + 25) when the outside temperature is 25 F. 


From equation [3], W = V (w; — w,) 


1800 x 60 

= ——— (4.35 — 1.55) = 
30 
grains removed per animal unit per 
hour. This is about three times as 
much moisture as a cow breathes out. 
Part IV. Will there be moisture condensation on the in- 
side surface of the doors of this stable when the outside 
temperature is 10 F? 


10,100 


Solution 

This must be an estimate because exact relative humidity 
cannot be calculated; however, the following procedure will 
give a good basis for an estimate. 

From Part II it may be determined that the inside tem- 
perature would be approximately 43 F (33 + 10) at a 10F out- 
side temperature if both fans were operating. However, one 
fan would be operating intermittently because of its connection 
with the thermostat and the inside temperature would be 45 F. 


42 
(35) = 45 — 8.9 = 36.1F 


From factor 5, T, = 45 — 
1.65 


From the psychrometric chart, it can be determined that 
if the inside relative humidity is not over 73 per cent there 
would be no condensation on the inside of the doors. 

If the fans maintain a 35 F temperature difference between 
outside and inside, the air change can be determined from 
equation [5]: 

53 
V =—(H —- AC D) 
D 


53 
= — (3000 — 24x35) = 3280cu ft per hr per animal 
35 unit. 
A check on equation [3] indicates 
W =V (uw, — w,) 
= 3280 (2.52 — .78) = 5700 grains per hr per animal 
unit may be removed. 
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Therefore, there probably would be no condensation on 
the doors of this stable, if the litter were reasonably dry. 


Part V. With two ventilating fans with a capacity of 900 
cfm ‘each, one of which being controlled by a thermostat, 
shut off at 45 F inside temperature, what outside temperature 
would cause the inside temperature of this stable to drop to 
35 F (only one- fan operating )? 


Solution 
3000 
From equation {5}, D = = = $1.7F 
V 900 x 60 
—+ AC + 24 
53 30 x53 


The approximate temperature differential between outside 
and inside with one fan operating is 52 F. At an outside tem- 
perature of -17 F (35 — 52), the inside temperature will have 
dropped to 35 F. There may be insignificantly more sensible 
heat given off by cows at this lower inside temperature. This 
calculation would indicate that a thermostat should control 
both fans, if there were a possibility of the outside tempera- 
ture dropping below —15 F. 
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Cotton Mechanization Field Studies 
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goal of agricultural engineers, equipment designers, and 
leading farmers of the entire cotton belt, but there are 
still many problems to be solved. 

The North Carolina Agricultural Extension Service during 
1948 conducted a series of eight cotton mechanization projects, 
extending across the state from Scotland to Halifax Counties, 
for the purpose of getting first-hand information regarding 
some of the problems, and to demonstrate some of the modern 
machinery available for the production of cotton. 

Five-acre demonstrations were set up in each of the eight 
counties. The cooperating farmer agreed to prepare the land 
and furnish necessary seed, fertilizer, and hand labor. A late- 
model, two-row tractor, complete with necessary implements 
and hydraulic controls, was secured on loan from April 
through August from the district branch of a leading tractor 
manufacturer. 

All plots were planted during the latter part of April. Pre- 
arranged schedules were set up for cultivation and dusting 
and these schedules were followed as closely as weather condi- 
tions would permit. 

Equipment was transported by means of a 214-ton convert- 
ed army truck. 

Weather conditions were a limiting factor during the early 
cultivating period and all plots were not cultivated as fre- 
quently as they should have been. 

The equipment used for the first two cultivations included 
a rotary weeder, developed by the department of agricultural 
engineering at North Carolina State College. This was used 
in conjunction with a standard two-row, tractor-mounted cul- 
tivator. Later cultivations were performed with a standard 11- 
shank cultivator, equipped with high speed sweeps of 6 to 12- 
in size. 

Thinning of the cotton was done by hand, and some addi- 
tional chopping was necessary because of unfavorable weather 
conditions and inability to reach the various demonstrations 
at the most favorable time for cultivation. 

Plots were dusted with a 6-row, tractor-mounted duster, 
from two to five times, depending on weevil infestation. Early 
dustings were made at the same time the cotton was culti- 
vated, the cultivator being mounted on the front of the tractor 
and the duster on the rear. This reduced tractor and man- 
hours required. 

Yields ranged from 538 lb per acre, where the stand was 
poor, to a high of 1472 lb per acre under very favorable con- 


 Orate: mechanization of cotton production is the 


This paper was presented on a special cotton mechanization program 
sponsored jointly by the Southeast and Southwest Sections and the 
Power and Machinery Division of the American Society of Agricultural 
Engineers at Baton Rouge, La., February 2, 1949. 

J. C. FerGuson is agricultural engineering extension specialist, 
North Carolina State College, Raleigh. 


ditions. The average of all eight plots was 876 lb of lint ) +r 
acre. 

Accurate records were maintained on tractor time, incl: 4- 
ing land preparation, and man-hours, up to harvest. Trac’ )r 
time ranged from a high of 8.4 tractor-hours per acre tc a 
low of 6hr, with an average of 6.7 hr per acre. Man-hoi rs 
ranged from a high of 30.2 per acre to a low of 15.1, ‘ie 
average being 23.4 hr per acre. 

By using high-speed sweeps set flat, it was possible in sev- 
eral instances on midseason cultivation to cultivate five aces 
in one hour, working at average speeds of better than 8 mph. 

Considerable time was saved in turning and handling t'ic 
tractor, made possible by the modern hydraulic control of the 
implements. 

Cultivating an acre of cotton in 12 min (3 furrows to each 
middle) is almost phenominal compared to the older, one- 
furrow method, where approximately 3 hr would be required 
to do the same job. 

The scarcity of harvesting equipment and the unprecedent- 
ed demand for such machines made it impossible to secure a 
demonstration "prow for harvesting the eight fields of cotton; 
consequently all cotton was hand-picked, at an average cost 
of $3 per hundred. 

Total costs, including seed, fertilizer, land rent, tractor 
work, hand labor, dusting, picking, hauling, and ginning, 
averaged $144.59 per acre. 

Cost of production per pound of lint ranged from a high 
of 16.7 cents, where the yield was 538 lb per acre, to a low of 
9.1 cents, where the yield was 1472 lb per acre. 

Net profits per acre varied from $80.05 to $328.92, and 
the average for all 40 acres was $173.73 per acre. 

Chopping and picking still require a large amount of hand 
labor and the availability of such labor is often the determin- 
ing factor in the production of cotton. 

Hill-drop planters, cross cultivation, mechanical and flame 
choppers have all been tried and found successful under cer- 
tain conditions, but they still cannot be considered the com- 
plete answer to the mechanization problem. 

The rotary hoe, operated at speeds of 4 to i is a 
very good implement for preemergence and early cultivation 
of cotton, as well as other crops. It is most effective before 
grass can even be seen, and if properly used will reduce hand 
labor considerably. 

As for harvesting, there is only one successful picker oo 
the market, and it also has its limitations. Nevertheless 
manufacturers continue to develop and improve their m. 
chines, they will no doubt be used generally, with substant: 
savings in cost of harvesting. 

Cotton has long been recognized as one of the most dii' 
cult crops to mechanize, but with the concerted efforts of 
concerned, we are gradually approaching the goal. 
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These pictures illustrate stalk cutters described by H. P. Smith in the article on the opposite page. (Left) Front-mounted, power-driven sta» 
cutter-shredder which cuts the stalks in a standing position e (Center) Two-row, front-mounted, power-driven stalk cutter which operat” 
somewhat on the lawn-mower principle. Gauge wheels regulate the cutting height and support the machine while in operation e (Right) Tra: 

ing-type stalk cutter which is equipped with radial blades that cut across the row. The two cutterheads are driven by the power take-off of the 


tractor. The machine is shown cutting waist high green cotton stalks 
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Stalk Disposal and Land Preparation for Cotton 
By Harris P. Smith 


Fetitow A.S.A.E. 


is properly prepared, the crop is half made. The power 

required and time consumed in disposing of the last 
ycar’s cotton stalks and the plowing, listing, and harrowing 
in. preparation of the seedbed is more than is required in 
panting and cultivating of the crop. The thorough disposi- 
ta of the stalks and the preparation of the seedbed will 
o'‘en determine whether or not a good crop will be made. 


T ies is an old adage which says that when the land 


STALK DISPOSAL 


Literature on the production of cotton has little to say 
a out stalk or crop-residue disposal. What little is said merely 
si tes that the stalks are mainly disposed of by burning. 
S.-entists have preached for many years that crop residues 
siould be returned to the soil. They, however, do not say how 
it should be done. The reason cotton farmers burn the crop 
residue is because they have had no adequate tool that would 
cop up the residue thoroughly enough to allow it to be re- 
turned to the soil and not be a hindrance in the production 
of the next crop. 

Early Stalk Cutters. About the turn of the century, the 
riding single-row, horse-drawn stalk cutter was introduced. 
Later the two-row, horse-drawn stalk cutter was developed. 
It was not until about 1925 that the two-row, tractor-drawn 
rolling stalk cutter was developed. This type of cutter is the 
most generally used by cotton farmers of today. Farmers who 
work large acreages want a stalk cutter in one unit that will 
cut four to five rows at a swath. Under favorable conditions 
of soil and stalk, this type of cutter will do a fairly good job. 
Where the stalks are large and soil conditions are not right, 
the rolling stalk cutter will not do a good job of cutting up 
the stalks. In an attempt to do a better job, a tandem disk 
harrow is hitched behind the stalk cutter. The stalk cutter 
blades cut across the row while the disk harrow cuts parallel 
to the rows. This combination is quite popular with farmers, 
having two and four-plow tractors in all sections of the West. 

New Developments. Within the past two or three years, 
several types of power-operated stalk cutters have been devel- 
oped. Most of them are, however, still in the experimental 
stage. None are being manufactured in volume. 

The first to be offered to the market is a two-row, tractor- 
mounted stalk cutter-shredder. It consists of two cylinders of 


blades or knives suspended vertically from a cross shaft in 


This paper was presented on a special cotton mechanization program 
sponsored jointly by the Southeast and Southwest Sections and the 
Power and Machinery Division of the American Society of Agricultural 
Engineers at Baton Rouge, La., February 2, 1949. 


Harris P. SMiTH is professor of agricultural engineering, Texas 
Agricultural Experiment Station, College Station. 
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front of the tractor. The rapidly revolving knives pass be- 
tween sets of stationary knives and cut the stalks while in a 
standing position. The stalks are cut and shredded into short 
sections, ranging from 2 to 4in in length. These sections are 
spread uniformly over the ground, leaving only the stubble 
1 to 2in above the ground. If the cutter-shredder is mounted 
on a tractor with sufficient power, the middles can be broken 
out at the same time the stalks are being cut. 

A second type of cutter which has been used in the corn 
belt was tried on green cotton stalks in 1948. This cutter has 
two cutter heads with four radial blades each, mounted on a 
frame supported by two rubber-tired wheels and drawn behind 
the tractor. The knives are driven from the power take-off 
of the tractor. The knives cut across the row or at a right 
angle to the direction of travel. The stalks are drawn through 
a narrow throat or chute and are cut as they pass out the 
rear of the chute. As the plants are pushed forward by the 
machine’s forward movement, they are severed near the 
ground while the main part of the plant is still in the chute. 
Consequently, as the loose stalks and limbs pass out the chute 
and come in contact with the rapidly revolving knives a few 
limbs will be thrown to the side uncut. If large heavy stalks 
are being cut, the number of uncut limbs may be enough 
to hang on the standard of a middlebreaker. 

Another development using the same knife arrangement 
is integrally mounted on the rear of the tractor, having the 
knives driven from the power take-off. The whole cutter is 
taised and lowered with the power lift of the tractor. When 
in cutting position, the cutter is supported by two wheels. The 
general operation of this rear tractor-mounted cutter is very 
similar to that of the pull behind or trailing cutter. 

About three years ago, a farmer living near Lockhart, 
Texas developed a stalk cutter which has knives revolving 
much like those of a lawn mower. The two-row front- 
mounted cutter is driven from the tractor pulley by belts. The 
two cutter heads are mounted in a frame that is raised and 
lowered by a linkage arrangement connected to the power 
lift. When in operating position, the cutter is supported by 
four small pneumatic-tired castor wheels — one at each corner 
of the frame. The height of the cutter blades can be adjusted 
on the standards of the wheels. 

The cutter heads consists of two parts. First, there is a 
stationary knife suspended from the axle of the cutter head. 
Second, two knives fastened to the ends of cross arms at each 
end of each cutter head rotate and pass under the suspended 
knife with about 14-in clearance. These knives rotate at about 
1400 rpm. This arrangement of knives cuts the stalks into 
fairly short sections and spreads them over the ground. It 
is claimed that the cutter can be operated in the highest trac- 
tor working gear at relatively high rates of travel. 


This picture shows the chiselling operation to break up hardpan that may be caused by the operation of the tractor. The blade on the 


ceoter standard is of different shape than those on the two outside standards. Fewer lumps of clay are thrown out, even though the depth of 


Pc ctration is the same e (Right) 


Dragging down the high beds with the section of railroad rail makes planting operations easier 
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All of the power-operated stalk cutters do a better job 
of chopping up and shredding the stalks than the heaviest 
tractor rolling cutters, even when used in combination with 
the disk harrow. . 

Caution must be exercised in operating all power-operated 
stalk cutters as the knives on the machines may be damaged 
if stumps, rocks, brickbats and pieces of metal are hit. 

Benefit of Stalk Disposal. It is my opinion that where 
there are large stalks and where there is not sufficient moisture 
_ to cause rapid decay of crop residue, some means of cutting 
the roots or stubble an inch or two below the surface of the 
soil would reduce the troubles caused by long sections of 
stalks, limbs, stubble, and roots in planting and cultivating. 
More trouble and stoppages are caused by cotton and sorghum 
roots and undecayed sections of stalks in stripping cotton 
with machines than from mechanical troubles. Undecayed 
crop residues often cause much trouble by hanging on the 
planter furrow openers and covering shovels, resulting in poor 
coverage of the seed. Cotton roots and sections of stalks 
can seriously handicap the use of the rotary hoe cultivator 
attachment. 

Whenever possible, cotton stalks and other crop residue 
should be processed and plowed under while green. Green 
vegetation which has a high percentage of moisture or water 
in it will decay more rapidly and condition the soil better 
than dry vegetation. 

Early cutting of the stalks and early fall plowing will 
prevent weeds and grass from maturing a seed crop and will 
also aid in the control of insects. 

The benefits to be derived by early disposal of cotton stalks 
are as follows: 

The machines can chop up the material better 

The chopped up material will decay faster. 

Better soil condition is obtained 

Maturation of weed seeds is prevented and future years 
control requirements reduced 

Insects will be destroyed before hibernation time, re- 


ducing high insect population early next season 
Winter cover crops can be planted 


LAND OR SEEDBED PREPARATION 

A warm, moist, well-prepared, well-drained, clean, and 
firm seedbed is essential to obtain the proper placement and 
coverage of cottonseed to get good germination and a stand 
of plants. 

No set of rules will fit either all areas or all farms within 
an area. Experience, study, and observation are some of the 
best teachers the cotton farmer in any area can rely upon. 
The number of land preparation operations necessary to ob- 
tain a good seedbed and a good stand of plants is materially 
influenced by the thoroughness of the crop-residue disposal, 
soil type, topography of the land, rainfall, power available 
and the type of machinery used in preparing the land. If a 
farmer is planting cotton, he should endeavor to prepare the 
best seedbed possible. A poor start will, in most cases, turn 
out to be a handicap later in the season. A good, well- 
prepared, firm seedbed will give better and more uniform 
stands than one poorly prepared. Skippy stands influence the 
work of mechanical choppers, mechanical harvesters, the yield, 
and the financial return. The type of seedbed will also influ- 
ence summer cultural practices. 


Methods of Preparing Land. Generally where the annual 
average rainfall is in excess of 25 in, the seedbed for cotton 
is prepared by ‘forming beds with either horse-drawn or trac- 
tor-mounted middlebreaker plows. Where cotton follows cot- 
ton, the more common practice is to break the middles be- 
tween last year’s stubble with good size sweeps, then list out 
the stubble with middlebreakers. Flat breaking is done largely 
when cotton is to follow small grain or a crop that requires 
more intensive processing of the land. 

In the dry year of 1934, a Brazos River bottom farmer 
planted his cotton on flat broken land and made a good crop. 
He practically made a failure in 1935 when the rainfall was 
normal, because he could not get stands of plants. Conse- 
quently he immediately went back to preparing his land with 
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middlebreakers and planting on the bed, as the beds ga: - 
better drainage. 

In Louisiana and Arkansas, where rains occur at freque : 
intervals in the spring, the land is commonly bedded in |. < 
winter or early spring, then rebedded about three weeks bef; 
planting. This practice helps to warm up the soil, destro s 
weeds, and provides a clean bed for planting. 

In the lower rainfall areas of central Texas, farmers rar: 
rebed their cotton land because there is a strong possibi! 
that rains will not occur in time and in sufficient quantity 
settle the beds before planting time. Therefore, the land 
prepared by breaking the middles, then listing the stubble « 
with middlebreakers in the late winter or early spring. ©: - 
large planter in the Brazos River bottoms became concern: : 
about a hard layer of soil being formed by the tratcors in ¢! 
“cotton middles.” He is using chisel poirits on his midd 
breaker standards to break the soil instead of sweeps. | 
theory is that by breaking the soil deep under next years ro: 
tap roots of the plants will penetrate deeper and the plan ; 
will not suffer from lack of moisture during the dry summ:: 
months. 

In the High Plains area of northwest Texas and western 
Oklahoma, the cotton and sorghum stubble are left standing as 
long as possible during the winter and early spring to prevent 
wind erosion. As the stalks are small, four and five-row 
shop-made rolling stalk cutters chop up the stalks and the 
stubble is listed out and the ground left until planting. The 
land is relisted and the seed placed in the bottom of the moist 
furrow in the planting operation. The sides of the beds are 
usually knifed just before planting to destroyed weeds. 

In the irrigated areas of west Texas, New Mexico, and 
Arizona, the land is usually flat broken after the stalks have 
been dragged down and chopped with a rolling stalk cutter- 
tandem disk harrow combination. The flat breaking is done 
with the two-way plow to eliminate deadfurrows in the field. 
After flat breaking, if the land is cloddy, an iron float is 
dragged over the land, after which it is touched up with a 
leveling scraper. Dragging with the iron float may be neces- 
sary again. The ground is then listed or bedded, then borders 
are built every 60 ft or so depending upon the land. The 
next step is to irrigate. The land is harrowed and planting 
done with a two-row planter. 


Equipment for Land Preparation. In discussing land prepa- 
ration for cotton, it cannot be overlooked that there is still a 
tremendous amount of animal power used. Therefore, the 
horsedrawn walking plow and middlebuster are important 
tools in seedbed preparation for cotton. 

Today most interest, of course, is in the tools used with 
tractor power. 

As cotton is planted in rows, the tricycle or general-purpose 
tractor is used extensively. Farmers with small acreages fi'.d 
it more economical to use the one-plow tractor size, wh.'e 
farmers with larger acreages make use of the two and thr<e- 
plow tractor sizes. All the one and two and most of the thr-c- 
bottom middlebreaker bottoms (Continued on page 4°) 
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Integral-mounted, two-row John Deere tractor stalk cutter which 
radial blades that cut across the row. The cutter is lifted by 
tractor powerlift. It is shown cutting cornstalks 


as Alte: “EOE Regs cae aK 4 
ais i aa Tage yee A sta Bp mn ee RR a Sn a ah ad ¥ a 
ee of TAG ka er a Dee ee nore tea Me ae mG 
<n ere age tel Nea ei bab taco) ie oe Tiss 2 wigan, oo) 8 eae aes 
Bing eee | Sy Si OMT ere, TnL See ice sy hoe ee ea Be eS es tee = shack «ie aa eA Say oe om eter Lag 
. = eeee—“CtisSCsisSD _ 
sae fe 
ae 
hae 
ey 
ae ( 
2. n 
ys 
ey. P 
a: Pp 
ee t! 
4 aa ‘ ; 
Ba}: 
ae 
a ; s: 
eee tl 
iene i i 
ae & 
aie al 
oe r 
pa nae 
sek ae us 
Deen a 
os Vi 
eas mi! 
«ne vai 
NS ES the 
oS the 
a see 
cae per 
Recs tin 
he a 
Rens dif 
TEN an val 
ae 
mer te me 
ea the 
aes cor 
Bet 6 to 
ar nae the 
{Sg ae dri 
ce sin, 
ee 
: wh 
ne me 
Pai’ twi 
Tes 
et. the 
ees : 
~ 2a IS 
oa 
= a 
rae or 
ae spo 
aa 
Pe. Pov 
ee Eng 
ae 
a. 
2 Tey 
Sad : 
es ee a ee | oe ee : 
scant Bae RE ee a Pa Ja ig. 
aS = ae aay « . ep én 
= | aa a ee ieee . 2 ‘ 
a ee — “= 
eee SU ROTA Sa!  SBeraeees P 
ea ee i + i. : 
ee ae PRES ae “3m | gt Sa is 
ae Gece ~ eS : 
ae a oe SS Sek he eae , : F 
* ao Me. as 4 3 
3 aoe ey oe ‘ f a ne ; 
aa oA ce a :* i? Sees 
2 ga Pc. Wi * * a aS cere 
ees: 3 Cae r 7 - 2 Re eee ‘ 
a 9 Re Re Porgy 
ee ee aie  / ake ae 
eek: oe Wee SPE ROSE) aaa : 
<5 ee PRI ge a3 RO — eee ee oe 4 
i ae : es, ay be. ee a Sa oe ae Ci ¥ 
een ~ SS SAR, S72 ST ete SN 
me Ren NEPOSS e iee on Fg p 
es Ew Lae A Se Pig ge De a Meee g 
yet eee ath Oe ay ge a , 
or Oe a ee 
oe FO Ro GE ake gs OO, Le EOD: SOE (L. 
a Tain 1s me 
ee, * sf 
es me ae 
- Ail cea 
>: haere ; 
ve 
Sha 4 
1 Sas 
Reeth, 5s 
12 SiR 
cc ERE 
Bea vt " — SS 
aad Fi ae Pl eae: ae . ee t oo D ic ried ee elt eae a a re) ae es Ne aes 7% cihalmet ee sa 
ae ae Bie sar Lie page el Pi * oe se pad de 
sD ce, oy eee. ghee en ee 
ae ee eS Lae ao avers: io i - 


— saree. 


~s7 


ee 


Le ae ee 


AGRICULTURAL ENGINEERING for October 1949 


487 


Planting Cotton to a Stand 
By H. F. Miller, Jr. 


JUNIOR MEMBER A.S.A.E. 


ton farmer is how to get a good stand of plants. The 

condition of the seedbed, the weather, type of equip- 
nat available, the size of ‘seed, type of soil, and the existing 
p: .ctices in each cotton-growing area all combine to make the 
p blem a difficult one. In addition, he must consider how 
tl. type of planting fits into the economic picture. Planting 
to a stand would seem to be the most economical because it 
s:.es seed and saves labor necessary for hand thinning. On 
tl. other hand, planting to a stand may require additional or 


() NE OF the most perplexing problems facing the cot- 


nv equipment and increase the risk of having to replant. Re- 
g. dless of the difficulties, planting cotton to a stand is actu- 
aly being practiced in some areas and experimented with in 
ot vers in an effort to reduce the cost in growing cotton. 

Fifteen or more years ago, there was quite a trend toward 
us ag the hill-drop method of planting cotton on horse-drawn 
a | the first tractor-operated planters. A reciprocating-lip-type 
valve was placed in the lower end of the seed tube to catch 
the seed as they fell from the hopper and to drop them inter- 
mittently in bunches along the row. At slow speeds the lip 
vaive worked satisfactorily. Other early methods consisted of 
the hill-drop plate, the partially notched picker wheel, and 
the flapper-type valves. The main difficulty was that fuzzy 
seed were used and too many or too few seed were put out 
per hill. The thinning of the plants in the hill took more 
time than if they had been drilled. Planting to a stand was 
difficult because the fuzzy seed would not feed evenly. 

At the present time, by using delinted seed in a rotary-type 
valve, more accurate planting can be obtained and hand or 
mechanical thinning can be practically eliminated. By using 
the rotary hoe to aid in emergence of the young plants and to 
control young weeds in the early stages of growth, planting 
to a stand is being more successfully practiced now than in 
the past. 

There are two general methods of planting to a stand — 
drilling thin and hill-dropping. Drilling thin spaces the seed 
singly in the row two or more inches apart and makes emer- 
gence difficult or almost impossible in heavy soils or soils 
which crust badly. Drilling thin is somewhat favored where 
mechanical harvesters are used. However, if plants are spaced 
two or three to the hill and the hills are only 12 to 20 in apart, 
the plant limbs tend to spread themselves fairly evenly. This 
is especially true since most hill-dropping mechanisms do not 
drop the seed in one exact pile but generally space them one 
or two inches apart. When hill-dropping is used, the two to 
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four seeds to a hill make it much easier for the young plants 
to force their way up out of the ground. The latter is the 
main advantage of hill-dropping over drilling thin. 

I recently received letters from state experiment stations 
throughout the cotton belt answering an inquiry made with 
respect to planting cotton to a stand. The following is a 
brief summary of the information received from ten of the 
cotton belt states. 

1 All states said that planting to a stand was used to a 
limited extent. Alabama mentioned that approximately 100 
tons of acid-delinted seed were sold in Alabama during 1948, 
mostly for planting to a stand. Mississippi felt that the prac- 
tice is growing. Some cotton in the southern part of Missis- 
sippi Delta is checkplanted. It is estimated that around 2,- 
000,000 acres in northwest Texas is drilled thin each year. 
Very little, if any, hand thinning or hoeing is done. Weed 
control in this area is not much of a problem because of the 
light rainfall. 

2 Most states indicated there is an interest in planting to 
a stand and some said there is a marked trend toward reduc- 
ing the amount of seed planted, to reduce hand hoeing. This, 
of course, is a trend toward planting to a stand. 

3 There is considerable difference in the methods of 
planting to a stand now practiced in the various states. Hill- 
dropping was mentioned as being practiced the most in Missis- 
sippi, Louisiana, Alabama, and Tennessee. Both hill-dropping 
and drilling thin is used in California, but hill-dropping 1s 
favored. In South Carolina, hill-dropping has been the ac- 
cepted procedure but drilling to a stand is gaining in populari- 
ty. The drilling-thin method is used in northwest Texas but 
hill-dropping is favored in other parts of the state. In those 
states where hill-dropping is used, the rotary-valve-type 
mechanism seems to be most popular, followed by the hill- 
drop plate and the lip or flapper type valve. 

4 Most all of the state experiment stations have planted 
some of their cotton to a stand in their various experimental 
plots. The majority have indicated good results in obtaining 
a good stand of cotton. William E. Meek states that they 
have planted their mechanized cotton tests at Stoneville to a 
stand for the last three years. The Arkansas experiment sta- 
tion has obtained good results in sandy soils but not in heavy 
clay soils. 

5 There seems to be no particular advantage in planting 
to a stand as far as an aid to weed and grass control is con- 
cerned under the old cultural practices. It may prove to be 
an advantage under the practices of flame cultivation and 
chemical weed control. Where hand hoeing is necessary for 
weed and grass control, the time required for hoeing may pos- 
sibly be shortened by not having to thin the cotton. 

6 Indications are that the number of plants per hill and 
the spacings of the hills for best yields vary considerably be- 
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The three-cell commercial rotary hill-drop valve on the right makes one revolution to each 3 ft of travel, while the eight-cell experi- 
il shop-made valve on the left revolves once in°10 ft of travel. The slower peripheral speed of the rotor allows more time for cottonseed 
to .«t into and out of the cells and better hilling of the seeds is accomplished 


(Right) Runner furrow opener with hill-drop housing at- 


tached. The hill-drop valve parts are shown removed from the housing. The wings have been removed from the opener blade 
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tween the different areas. Even within one acre on a given 
type soil the spacings and number of plants may have a wide 
variance without materially affecting the yield. The general 
recommendations vary from two to four plants per hill, 
spaced from 12 to 20in apart. The productivity of the soil 
and amount of fertilizer used will also affect the number of 
plants desired for the highest yields. 

7 Among the factors which were mentioned as being 
necessary for successful planting to a stand were the following: 

1 Well-prepared, firm, and moist seedbed 

2 Seed with high percentage of germination 

3 Delinted seed 

4 More efficient planting machinery. 


I do not believe there is any question but what each of the 
four above-listed factors are important and have a definite 
place in the development toward planting cotton to a stand. 
A well-prepared, firm and moist seedbed will, without a 
doubt, help increase the percentage of plants which will 
emerge. 

Considerable work: is being done at the present time by 
the USDA and state experiment stations with respect to the 
storage and treatment of planting seed. 

Delinted seed are essential for accurate planting to a stand. 
The delinting of cottonseed by the use of chemicals has been 
experimented with and practiced to a limited extent for many 
years. At the present time, mechanical delinting is used to the 
greatest extent. The mechanical delinting of seed does not 
remove the lint as completely as does chemical delinting. 

Two or three of the leading farm machinery manufactur- 
ers at the present time are making tractor hill-drop planters 
which use the rotary-valve type of mechanism. Others are 
making planters with the lip and flapper-type valve. One 
manufacturer a few years ago discontinued making hill-drop 
planter attachments because of the lack of demand. The 
drilling-thin method of planting to a stand is probably gain- 
ing in favor since suitable hill-drop equipment is both more 
costly and more difficult to operate. 

The agricultural engineers of the Texas Agricultural Ex- 
periment Station, under the direction of H. P. Smith, began 
studying hill-dropping mechanisms in 1925. In 1938 they made 
a rotary valve which was 6in in diameter and contained 8 
cells. Since it was only necessary for the valve to revolve 
once in approximately 10 ft while placing 8 hills of seed in 
the furrow, the seed fell more evenly distributed from the 
seed tube into each cell with a minimum of bouncing about. 
Many changes in planting equipment, such as just mentioned, 
are necessary before hill-dropping of cottonseed to a stand 
will be at all satisfactory with the high-speed tractor. 

The lip-and-flapper-type valves will not hold up to the fast 
reciprocating movement necessary at high speeds, nor will 
they accurately separate the seed. The hill-drop plate is so far 
from the furrow where the seed are placed that during the 
fall through the seed tube and furrow opener, they tend to 
scatter so that they are more nearly drilled thin than hill- 
dropped. A remedy for this, which some day may be used, 
would be to place the hopper immediately above the furrow 
opener. 


Land Preparation for Cotton 
(Continued from page 486) 


are pulled behind the tractor. The three-bottom push type 
has two bottoms centrally mounted so they operate in 
front of the tractor drivewheels. The third or middle bot- 
tom is mounted to run midway between the tractor wheels, 
either behind or in front of the tractor axle. Under some 
conditions, the bottom in the middle is left off, making 
a two-bottom middlebreaker. This type of mounting for 
the middlebreaker bottoms has many advantages over the 
rear-mounted types. It is adapted to throwing up beds on 
flat-broken land as well as for rebedding land that already 
has been bedded. As the tractor drivewheels run in the fur- 
rows made by the middlebreaker bottoms, it is possible to 
plow when the surface soil is wet enough to cause excessive 
slippage of the wheels. It is suitable for the use under both 
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humid and dry-farming areas. It can be used where irrigati. 
is practiced, if the single-row system of planting is practic: '. 

In areas where the beds are thrown up so far ahead _{ 
planting time that rain washes the beds down and fills f. .- 
rows with soil, the furrows can be cleaned out and soil thro, 4 
up on the sides of the beds. This practice is called “hippin ° 
in some areas. 

Large lumps or clods may be thrown up on the beds wi 
bedding heavy clay soils. These clods should be broken 
and pulverized as much as possible before planting time 
that the planter may place the seeds in the soil and co 
them uniformly. Land rollers and drags such as logs, pla: 
and sections of railway rails are often used. Spiketooth h 
rows help to break up the clods and to drag down the bed: 
they are very high. Stalk cutters are frequently used to ch 
the clods and at the same time loosen the surface soil a |. 
kill early weeds. The harrow is seldom used in the nor! 
western part of the state as it induces soil blowing. 

Cotton farmers who use animal power and single-row 
equipment use row spacings ranging from 3 to 4 ft, dependii:, 
on the soil fertility and the idea and judgment of the farme:. 

With multiple-row tools and tractor power, the farmer 
who has been using the 36 or 48-in row spacing has trouble 
adjusting the tractor equipment to suit these extremes. An 
average row width of 40in has been found satisfactory 
throughout the cotton belt. To reduce the headaches of the 
factory designer, the cost of production and the time and labor 
consumed by the dealer and the farmer in making changes 
and adjustments, it would be a great benefit to all if factories 
and farmers would get together and adopt a standard row 
spacing of 40 in. 

SUMMARY 


From the foregoing, it may be said that there are many 
methods and practices involved in the preparation of the land 
for a good seedbed for cotton. Mankind can make devices 
for chopping up the residue and for breaking and forming 
the soil into regularly spaced beds, but he must depend upon 
nature to supply moisture in the right amounts at the right 
time, except where irrigation is practiced. An ideal seedbed 
of the right soil texture, moisture, and temperature may be 
available, but unless good judgment is exercised in planting 
and adjusting the planter and its mechanisms, so that good 
seed are properly placed in the soil, much of the efforts to 
make the ideal seedbed are lost. 


A Farm Crop Drier 
(Continued from page 478) 


Methods may materialize from work being carried on in 
North Carolina and Georgia whereby certain changes in de- 
sign of the building will enable the farmer to include the cur- 
ing of tobacco along with the drying of the other crops cited. 

An alternate building design is shown in Fig. 5 which 2p- 
pears at present to be more convenient where the crops are to 
be handled by hand. Four driers of this latter design «re 
already installed in the state. 
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Thinning Cotton to a Stand with Flame 
By Thomas L. Baggette 


MEMBER A.S.A.E. 


this fact: Thinning cotton with flame is a method of do- 

ing this job mechanically, Just as in all other operations 
of producing cotton mechanically, this particular operation 
cannot be satisfactorily accomplished if other phases of cotton 
mechanization are not properly performed up to this point. 
This is to say, the crop must be planted on a well-prepared 
secdbed, with a tractor, and the rows must be accurately 
spaced and of the same height. The relative success of thin- 
ning with flame is directly proportional to preceding mechani- 
cal operations providing a good stand is present. The flame 
chopper is made to vary only slightly when it is set for op- 
eration and no correction is provided for extreme variation 
in such things as row widths and plant heights. 

Factors from a mechanical standpoint which contribute 
to the success or failure of this operation are discussed below. 
These have been observed over a period of three years in both 
rain-grown and irrigated cottons. 

1 The size of the young plant when this operation is 
performed is most important. It should not be more than 214 
in in height and have only its first two leaves. The sooner 
this job can be done after the young plants are up to a stand 
the better will be the results. 

2 The tractor should always be in its lowest gear for 
this job. The plants to be saved for the stand are well pro- 
tected, and a slow tractor speed is needed to insure kill of 
exposed plants. 

3 The setting of the burners on each side of the crop 
row should be perpendicular to the row and pointed slightly 
downward. One burner should be slightly lower than the 
other, with part of the flame of the one directly opposing part 
of the flame of the other. This is almost the exact opposite 
of the burner settings desired for efficient flame cultivation. 
In this operation we are trying to kill the young plants ex- 
posed to the flame and the clashing of the flame of one 
burner with that of another is desired. The purpose of setting 
one burner slightly above or below the other is to take care 
of the varying heights of the young plants. The important 
thing is to set the burners so the tender growing bud in the 
young plant will always be exposed to the flame and will be 
struck directly. A kill will not always result unless this action 
occurs to each young cotton plant to be eliminated. 

Another method sometimes used for setting the burners to 
flame chop is to point them directly toward the top of the 
plant by having them mounted on the axle of the wheel with 


Fe: THE purpose of this discussion let us keep in mind 
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a loosely fitting collar. When this arrangement is used, the 
box protecting the stand must be enclosed at the top to pre- 
vent plant damage. The results from either method of mount- 
ing will be good if proper care is used in adjusting both 
burners to shoot their killing flame into the growing bud. 

4 The wheel on which the cups or protection boxes are 
mounted should be at least 24 in in diameter and have enough 
weight to cause the boxes to fit snugly with the ground. This 
will prevent flames from creeping under the protection box, 
which would result in plant damage to the stand. The spac- 
ing of these boxes on the wheel should be approximately 16 in 
on centers, each box covering about 5 in of row. The number 
of plants remaining per hill will depend on the number cov- 
ered by each box. 

5 The burner pressure of the flame to get the kill desired 
should not exceed 30-lb gage pressure. A higher pressure will 
accomplish no more and considerable more gas will be con- 
sumed. 

6 Of several fuels that have been used for this job 
propane has been found to be the best so far, under all con- 
ditions. However, when a vaporizer is used in the system, 
butane or even blended mixes of these two fuels can be used 
with success. The desired temperature of approximately 
2000 F is obtainable from either if rapid vaporization is 
accomplished. 

SUMMARY 


This is a method of thinning drilled cotton to a stand. To 
successfully accomplish the job several things are necessary. 
They are as follows: 

1 Accurately planted drills evenly spaced on a well- 
prepared seedbed. 

2 The job should be done as soon as possible after the 
crop is up. 

3 Wheels with protecting boxes and burners should be 
set accurately and kept set throughout the operation. The 
boxes must completely protect the stand and the flames must 
strike the tender bud of the young plants to be destroyed. 

4 A slow tractor speed approximately 2 mph should be 
used. 

5 Gage pressure on the burner should not exceed 30 lb. 

6 A fuel such as propane that is easily vaporized should 
be used, or a vaporizer included in the system. 

This is a one-time operation and the results will depend 
on the care applied in its performance. If used in a crop that 
has not germinated to a good stand, the results in all prob- 
ability will be a poor stand after flame thinning. The revolv- 
ing wheels with equally spaced buckets protect only that 
portion of the row falling under the boxes and will allow 
the flames to kill that which is exposed. 

One advantage of this method of thinning or blocking 
cotton to stand over other mechani- (Continued on page 495) 
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(Lef’, A four-row flame chopper thinning cotton to a stand in the Mississippi Delta in 1948. Note the well-prepared seedbed and the evenly 
Space’ rows. A conventional front-mounted cultivator is being used at the same time to cultivate the middles. This method of operation performs 
two jobs with one trip through the field (Right) This picture shows the results of thinning cotton with the flame chopper when it is used 
correc'ly under the proper conditions. Note the almost perfect stand, which appears to have been spaced by a group of high-priced hoe hands 
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Cultivation for Weed Control in Cotton 


By Lawrence E. Creasy and Linton E. Cowart 


known it in the past has been primarily by mechanical 

means. Included in the mechanical methods is the old 
hand hoe, which not only is a very strenuous job but pro- 
hibitively expensive. The shortage of labor or hands necessary 
to man the hoes from 1940 on to the present did much to ac- 
celerate the placing of labor-saving machinery on the cotton 
farm. But the task is far from complete. Weed control still re- 
mains one of the most serious problems facing the farmer, 
since like the weather it can greatly reduce the ultimate yield 
from the date of planting until the final boll is picked. 

A choice that now confronts the farmer is what type or 
types of methods he will use in his never ending battle against 
weeds. He may lean toward the new and improved mechani- 
cal implements available. Perhaps the use of flame would be 
his best choice. A third choice that is now much in the public 
eye is the chemical weed killer. His selection of one or more 
of the foregoing will vary with his locality, but in any in- 
stance it is a serious and difficult problem. It is here that 
experiment station personnel can be of great help to the 
farmer. 

The use of flame cultivators offers several advantages in 
the control of weeds. Flaming operations can be carried on 
while it’s still too wet to use cultivator sweeps and thinning 
of the stand can be accomplished by use of blocking buckets 
in conjunction with flame. In some instances hand hoeing 
can be eliminated entirely, reducing to about half the cost of 
weeding. Also flame has proven beneficial for use late in the 
season to reduce greatly the vines that interfere with mechani- 
cal pickers. Flame cultivation has been an aid to many cotton 
areas but is by no means the complete answer. In localities 
of Louisiana and Mississippi where the crop is planted on the 
flat or on only slightly ridged beds flaming has proven prac- 
tical. It has not proven too satisfactory in the sections of 
Texas where cotton is planted in the listed furrow nor in 
other sections of low rainfall. Recent contact with personnel 
at both the Texas Agricultural Experiment Station and the 
experiment station at Stoneville, Mississippi indicated a decline 
in the use of flame cultivators in 1948 in those sections. 

Tests were conducted this past season at Louisiana State 
University with the hope of further utilizing the flame cultiva- 
tion units. Both preplanting and pre-emergence flaming were 
used on seedbeds. In the preplant test the seedbed was pre- 
pared for planting and treated by directing a flame directly 
on the bed immediately before planting. This test gave no 
control when compared to check plots. 

In the pre-emergence test the plots were planted and treated 
by directing a flame directly on the seedbed two days after 
planting. Here a reduction of 70 per cent in the number of 
broadleaf weeds present as compared to the checks was evi- 
denced for the first ten days after planting but diminished 
rapidly after that. Neither test gave any control of coco 
grass that was rather heavy in the field. Results of the one 
years work indicate the use of flame in either pre-planting or 
pre-emergence operations to be of little value for weed control. 

The use of chemicals for weed control has proven a life- 
saver to farmers in many sections of the country. In all parts 
of the country it has received widespread publicity. So far, 
however, chemicals have not been of too much benefit to the 
cotton growers. There has been much research work already done 
by both educational institutions and commercial companies in 
this line, but there is need for much more before chemicals 
can be proven for use in cotton. 


(Urn iin th for weed control in cotton as we have 
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_ _ Compounds of 2,4-D so efficient for killing many weeds 
injurious to cotton. Many instances of injury to cotton ai- 
jacent to areas being treated with 2,4-D have occurred in 
Louisiana. No doubt the degree of injury was overemphasiz< 
in some instances but the fact that cotton is injured by ver, 
minute quantities of 2,4-D can easily be shown. In tests a: 
Louisiana State University different plots were treated wi 
1/10, 1, 10, 100 and 1600 ppm solutions of the triethyano! 
amine 2,4-D at the rate of 100 gal per acre on cotton approx:- 
mately five weeks old. Observations nine days later showed 
that in plots treated with 1000 ppm solution all new growt!: 
was stopped and about 70 per cent of the leaves present «t 
the time of spraying were killed; 100 ppm stopped new 
growth; 1 ppm showed new leaves that had been developed 
to be rolled and cupped upward. One-tenth ppm showed scat- 
tered evidence of the same rolling and upward cupping. it 
seems unlikely at this time that 2,4-D will be of any great 
assistance to the cotton farm. 

Several chemicals were studied rather extensively at Louisi- 
ana State University this past season in a series of replicated 
tests on plots in different localities. The plots were rather 
heavily infested with coco grass, crab grass, cockleburr, pig 
weed, morning glory, and tie vines. Included in these tests 
were sodium trichloroacetate, (STA) sodium pentachloro- 
phenate, sinox W and sinox general applied as pre-emergence 
sprays. 

In one series of tests the STA gave good control of 
grasses but injured the cotton severely. It showed no injury 
in a second series of test but gave poorer weed control. In 
one instance sodium pentachlorophenate gave good control of 
grasses and broadleaf weeds up to four weeks after applica- 
tion at the high rate of 30lb per acre. Another instance 
showed less effective control with slight injury, from which 
the cotton apparently recovered after six weeks. 

Sinox W and sinox general gave roughly 60 per cent con- 
trol of grasses and broadleaf weeds in one treatment with no 
injury to the cotton. The high rates of application were six 
pints per acre of sinox general and six gallons per acre of 
sinox W. More effiective control was witnessed in a second 
test with both of the compounds but this was accompanied 
by a slight stunting of the cotton. However, the injury was 
not sufficient to hinder recovery and the yield was not re- 
duced. 

Work this past season indicated that the smoothness and 
firmness of the land to which chemicals are applied have a 
greater than was formerly suspected. Some of the best results 
sprays than was formerly suspected. Some of the best results 
were obtained on plots that were firmed with an ordinary 
farm soilpacker after planting but before spraying. Ground 
temperature too seems to play an important role not only in 
the effect on the chemical’s weed killing ability but also on the 
probability of injury to the young cotton plants. 

Post emergence sprays gave some promising results 5! 
emphasized the need for exercising great care in their app!i- 
cation so as not to cause excessive crop injury. Unfortuna': ) 
most chemicals that gave grass and weed control will 1» 
injure cotton if it contacts the leaves. 

Throughout Louisiana and Mississippi chemicals have bc. 
used to a limited extent by cotton farmers. Mostly the us. -¢ 
has been pre-emergence work. The results have not in .'! 
cases been satisfactory. There are many reasons for t!'s, 
some of which are known, but many that remain undetc'- 
mined at this date. 

The type of mechanical implements used varies to soe 
extent with climatic conditions and the type of seedbed pi¢- 
pared for the cotton. In that portion of Texas where cot'on 
is planted in the listed furrow, sled type cultivators are used. 
Many of these cultivators are made by local machine shops 
and are equipped usually with a long knife for cleaning ‘he 
bed or ridge of weeds, a commercial (Continued on page 4°!) 
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Cultivation and Weed Control of Cotton 
By E. N. Scarborough 


JUNIOR MEMBER A.S.A.E. 


eS of cotton has been slowly mechanized for 
the last ten years, but in the Southeast it still has not 
reached its goal. Until preharvest production requires less 
than ten tractor-hours per acre and about the same number 
of man-hours, we cannot consider our farms completely 
mechanized. 

In the Upper Coastal Plains which are well adapted to 
tractor mechanization, it takes 52 man-hours per acre for the 
preharvest production of cotton with work stock, and 25.8 
man-hours and 7.1 tractor-hours with tractor equipment now 
used in that section. With a better choice of implements and 
higher speeds, the same acre was produced with 12.2 man- 
hours and 10.5 tractor-hours last year. This field averaged 
1683 lb of seed cotton per acre. With a still better choice of 
equipment the same area can be handled with less than 10 
man-hours per acre. 

Two of the main reasons for the low man-hour needs 
were mechanical thinning and the use of cultivating tools in 
the drill. By the use of these methods, less than one man-hour 
per acre was necessary for hoeing. 

In addition to the rotary hoe and the rotary hoe attach- 
ments which have found so much favor in the large farms 
of the Southwest and the Delta, another variation of the 
rotary hoe attachment was also used. This device consisted 
of two fingered wheels running diagonally across the rows at 
an angle of 15 to 25 deg depending upon the speed of cultiva- 
tion, the angle being smaller at the higher ground speeds. 
These work very satisfactorily up to 3.5 mph, but the standard 
rotary-hoe attachment is much more effective at higher speeds. 
These wheels are also very satisfactory for horse-drawn cul- 
tivators. 

Power studies of the different cultivating implements 
show that 6 hp was sufficient for two-row cultivation at speeds 
up to 6mph. Approximately half of this was used in moving 
the tractor, which leaves a very low horsepower requirement 
per row. This uneconomical use of power on a standard two- 
row tractor deserves further consideration and investigation 
by the experiment stations and farm equipment manufacturers. 

Flame cultivation has proved neither satisfactory nor eco- 
nomical in this area thus far. The grass comes up before it 
is possible to flame cultivate, and frequent summer rains 
necessitate too many cultivations. The cost of butane is also 
higher in the Southeast than in the Southwest. 


Some work with chemical weed control was carried on last 


year at the North Carolina Agricultural Experiment Station. . 


Emphasis was placed on preemergence spraying. 

Varying results were obtained, and nothing definite can 
be based on the data accumulated in one season, as climatic 
conditions play a great part in the effectiveness of the herbi- 
cides. Dry weather after planting reduced the effectiveness 
of the herbicides and lessened the toxic effect of the chemicals 
on the cotton. The following herbicides were used this year: 
Ammonium Trichloroacetate, 2-4-5 Trichlorophenoxyacetic 
acid, 2-4, Dichlorophenoxyacetic acid, and Ammonium Dinitro 
Ortho Secondary Butyl Phenol. The chemicals were applied 
six days after planting. 

TCA at 20 lb per acre discolored and slightly stunted the 
cotton plants. It invigorated the lambsquarter and other broad- 
leaf weeds but gave a fair control of the grasses. The cotton 
recovered after a few rains and the yield was approximately 
the average of the other plots. 

At ¥% lb per acre 2-4-5ST showed the least injury to the 
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cotton of all the sprays used. The difference in height of the 
sprayed and unsprayed plots was not significant and was not 
noticeable after a few weeks. It gave a fair control of broad- 
leaf weeds but poor control of grasses. Cotton can tolerate 
heavier applications than were used. 

At ¥%4 lb per acre 2,4-D slightly reduced the stand of cot- 
ton. The plants were somewhat stunted and leaf deformities 
were found in the third and fourth leaf. After eight weeks 
the plants were not distinguishable from the unsprayed plots. 
It gave good control of both grasses and broadleaf weeds. The 
cotton produced an average yield. 

At 1lb per acre 2,4-D reduced the stand about 25 per 
cent, but little injury was noticeable until a light rain the 
third week. At that time the third and fourth leaves were de- 
formed and the plants ceased to grow. More deformation fol- 
lowed the next rain and the cotton remained the same size 
until the ninth week at which time the squares were forming 
on the unsprayed plants. After a heavy rain, the cotton began 
to grow and by the twelfth week the plants were as large as 
the plants in the other plots. Weed control was no better 
than 2,4-D at 14 lb per acre. The yield was a little higher 
than average. 

Dinitro at 5 lb per acre in 30 gal of solution caused slight 
injury to the outer edges of the leaves when emerging. It also 
decreased the stand about 10 per cent. The cotton plants were 
smaller than average but continued to grow at a uniform 
rate. After seven weeks the plants were the same size as the 
unsprayed plants. It gave excellent control of both broadleaf 
weeds and grasses for about five weeks. The yield was the 
highest of all plots, 2330 lb seed cotton per acre. 

Preemergence spraying should be done with a rear- 
mounted boom, since the tires disturb the soil surface. About 
75 per cent of the weeds in the 2, 4-D and Dinitro plots 
were in the wheel tracks. 

* We cannot say that chemical control will replace mechani- 
cal cultivation, but I am sure it will have a part in weed 
control in cotton in the future. 


Cultivation for Weed Control 
(Continued from page 490) 


rotary hoe attachment to cultivate around the young plants, 
and small sweeps in the rear to throw a small amount of soil 
to the plots. Where cotton is planted on beds sweeps of vary- 
ing size, as found on the ordinary gang-mounted cultivators, 
are used most extensively. Properly set sweeps can adequately 
take care of the space in between the cotton rows. It is that 
area in the immediate row that causes all the difficulty. 

A commercial attachment consisting of three or four 
rotary hoe wheels on a shaft attached between the front 
sweeps and directly over the drill affords a a very good means 
of controlling small weeds around the young cotton plants. 
This implement is useful both before and after emergence. 
Before emergence young weeds can be controlled and at the 
same time if a crust is present hindering the emergence of 
young seedlings the rotary hoe attachment serves to break 
this crust. Cultivation with this unit after emergence allows a 
much faster tractor speed and at the same time allows culti- 
vation around the young plant. The two outer wheels act as 
very good shields by deflecting large clods but letting finer 
soil pass between the spokes and fall around the young 
plants without covering them. Such an attachment may be 
used until the cotton reaches a height of eight or ten inches. 

Not only is a higher cultivation speed permissible but it is 
necessary for good work. Speeds much lower than five and 
one-half miles per hour will give poor results. Timeliness is 
also essential, for the success of the rotary hoe depends on 
hitting the weeds when they are young and still shallow 
rooted. Not only is the rotary hoe (Continued on page 495) 
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Cotton Harvesting in the Southwest 
By W. J. Oates and R. H. Witt 


MEMBER A.S.A.E. 


sha, Okla., has been directed toward finding what 

variables affect selection of machinery and what prin- 
ciples must be adhered to if farmers are to obtain most consis- 
tent and dependable results. 

In the subhumid areas of the Southwest we have a wide 
variation of soils and rainfall and the cotton crop varies in 
proportion. These variations allow a choice of three methods 
of harvesting. (1) by hand, (2) by mechanical picker, and 
(3) by mechanical stripper. The best method for any specific 
condition will depend upon a number of factors. 

Machine picking is at the present time the only successful 
means of obtaining a mechanized harvest in many areas such 
as the Mississippi Delta. In the Southwest, it is merely one of 
the choices. After long years of development a commercial 
picker, that does an excellent job, is available. 

By the nature of the approach to mechanical picking, we 
can expect certain losses. There can be but a limited number 
of spindles from the standpoint of cost and engineering. They 
occupy a fixed space and some cotton is going to be missed. 
Limbs and stalks will shield some cotton from the barbed 
spindles. Weather conditions will also influence these losses. 
A late dry spell will cause many immature bolls which can- 
not be picked. Our results indicate that under the most ideal 
conditions Icsses of from 7 to 10 per cent can be expected. 
These losses increase rapidly from frost date until the comple- 
tion of harvest. 

‘The mechanical stripper is all that the name implies. It 
gathers lint, burrs and all. When a stripper is used it is neces- 
sary to wait until frost removes the leaves and causes all the 
bolls to either open or shrivel. A successful defoliant may 
hasten harvest by two or three weeks. That the theory of 
stripping in the Southwest is correct cannot be denied, for 
under favorable conditions it does an excellent job. The lint 
is of equal quality and value to that of cotton harvested at 
a comparable date by hand. Although it performs well under 
favorable conditions it can make a very poor showing when 
operating under adverse conditions. Much work needs to be 
done to perfect the stripper so that it will do a creditable job 
on cotton that is intermediate between good picking and 
good stripping cotton. 

An analysis of the operating cost of the two different ma- 
chines can be of great value to the research man, to the farm- 
er, and to the custom operator. By making certain assump- 


Rive at the Cotton Experiment Station at Chicka- 
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COST OF HARVESTING WITH A STRIPPER 


Colculoted Base Cost Plus Field Losses 
Yield=8/3 Bole per Acre 


COST OF HARVESTING WITH SPINDLE PICKER 


Colculated Base Cost Pius Field Losses 
Yield = &% Bale Per Acre 


JUNIOR MEMBER A.S.A.E. 


tions, fixing certain variables, and knowing certain perfor: 
ance factors, it is a rather simple matter to make an analys 
of this type. (See Figs. 1 to 3 for comparisons. ) 

The following figures were used as a basis for calculatin - 
the operating costs of the two machines. The picker is pow. 
ered by a 2-3 plow tractor which delivers for about $2400 
The picking unit, complete with changeover package for co: 
verting the tractor, delivers for $6000. The stripper uni‘, 
also powered by a 2-3 plow tractor, sells for about $900. The 
service life of the picker, the stripper, and the tractor was 
assumed to be 10 years. 

A capacity of 0.5 acre per hour is used for the picker and 
2 acres per hour for the stripper. Our records indicate that 
these figures are reasonable under conditions as they exist 
in Oklahoma. 

A fuel price of 16.5 cents per gallon is used. Fuel con- 
sumption has been about 2 to 214 gal per hour for the picker 
and 2 gal per hour for the stripper. Oil costs were figured at 
30 cents per quart, with a complete change every sixty hours. 
Labor requirements were based on one man to operate the 
picker and two men for the stripper (a driver and a man for 
handling the cotton in the trailer). The rate of pay was 85 
cents per hour. : 

A repair rate of 4 per cent of the first cost for each 500 
hr of operation was used for the picker and 3 per cent of the 
first cost for each 125 hr for the stripper. Tractor repairs were 
assumed to be 314 per cent of the first cost each year. Interest 
on the investment was figured at 5 per cent per year on the 
average investment. 

The calculated cost of operation included all fixed and 
operating costs for power, machinery, and labor. In every 
instance, the tractor charges were only for that proportion 
of the time that is represented by the harvesting operation. 

Acre for acre, the cost of picking runs about five times that 
of stripping; however, that is only a part of the picture. It 
does not include such factors as yield, variety, and harvesting 
efficiency (per cent of harvestable cotton delivered to the 
trailer) of the harvesting machinery, nor does it take into 
account any loss in grade or staple. Adjustments have been 
made for those factors on the following basis: 

The government classing office which is the official au- 
thority on grade and staple has not been able to distinguish 
any significant difference in grade and staple of cotton that 
was harvested the same day by machine and by hand. Nine 
samples per bale were called “blind” to secure this informia- 
tion. For that reason field losses for the picker were made up 
of preharvest loss and machine loss. The costs for picking 
and ginning these preharvest losses were deducted from tie 
calculated loss to give a true comparison of the cost of hand- 
harvested and machine-picked cotton. 

For the stripper, we have determined that we lose ab 
one grade on 40 per cent of the « 
ton crop by delaying harvest |oog 
enough to use this method satis! «. 
torily. This usually drops the gro’ 
| from a middling to a strictly lov 
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(Left) A comparison of costs of harvesting by hand and with a spindle-type picker 
Fig. 2. (Right) A comparison of cost of harvesting a normal open-type variety of cotton and a 


middling, and amounts to about | 
points or $5.75 per bale. On yields 
Y/, to 4 bale per acre this amou» 
to very little compared to prel 
vest costs. 
Fig. 1 compares the cost of he 
vesting with a spindle-type pic 
and by hand. Based on the costs 
used, and a yield of 3 bale per acre, 
it will be (Continued on page 49>) 
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Harvesting Cotton with Strippers 
By M. W. Roscoe 
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the stripper method should begin with a short resume 

or history of stripper development on the Texas High 
Ploins, where this method of harvesting has been accepted 
gerverally and where practically all research work in breeding 
an: cultural practice has been directed toward results that 
wold be conducive to mechanical stripping. 

As early as 1926, cotton farmers recognized that harvesting 
w:. the real bottleneck in their operation and many con- 
str. cted homemade sleds to harvest their crops. This roughly 
ha: vested cotton presented a problem to the gin machinery 
mo ufacturers which they proceeded to, and did, solve. In 
19.7 our company, recognizing the possibilities of mechanical 
str pping in this area, began development work on a one-row, 
mu'e-drawn stripper. Through 1929 our experimental work 
coxtinued with both mule-drawn single-row and _tractor- 
mounted machines which were adapted to harvest and do a 
partial job of cleaning seed cotton. These machines were 
tried in after-frost work in the Mississippi Delta as well as on 
the Plains. 

In 1930 we manufactured 50 mule-drawn plain strippers, 
5 one-row tractor-mounted, and 5 two-row tractor-mounted 
stripper cleaners. Cotton was then selling at 8c per lb. Hand 
picking paid 75c and hand snapping 50c per hundredweight. 

In 1931 cotton matured early on the Plains after a rather 
dry season and a considerable portion of the crop was har- 
vested before frost and piled in ricks where the leaves and 
bolls dried out in a satisfactory manner. Our machines that 
year competed successfully with 30c per hundredweight hand 
snapping. Cotton brought about 6c per |b. 

In 1932, the experience of 1931 led us to recommend 
early harvesting before frost had removed the leaves. More 
than normal rains that fall resulted in considerable spoiling 
in the piles or ricks. Help was plentiful and needy due to 
the depression, which caused most interest in labor-saving 
devices to disappear. There were even newspaper articles 
and editorials condemning the use of mechanical harvesters 
which were depriving hungry men of jobs. 

We maintained close contact with H. P. Smith of the 
Texas Agricultural Experiment Station, and Don Jones, super- 
intendent of the Lubbock Station, to whom we are pleased to 
give credit for helping us keep up our morale during this 
trying period, and who soon saw the possibilities of a power- 


A: discussion of mechanical harvesting of cotton by 
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driven stripper. Mr. Smith built a one-row, tractor-mounted 
stripper at College Station. Early trials at the Lubbock Ex- 
periment Station during the depression years gave Mr. Smith 
and Mr. Jones an opportunity to study the limitations of the 
cotton stripper, cultural practices, and varieties of cotton, and 
ultimately evolve some of the basic requirements for complete 
mechanization of the cotton crop on the Texas High Plains. 

By 1942, economic conditions had improved to the point 
where the area was again receptive to labor-saving devices 
and our company once more began extensive development 
work on mechanical strippers — this time with two-row trac- 
tor-mounted machines—in which we are still actively engaged. 

It was now that the results of the studies carried on by 
the experiment stations proved their value. Other things, 
too, were happening to cotton. A farmer, H. A. Macha, liv- 
ing near Tahoka, Texas, had discovered, recognized its worth, 
and preserved a new stormproof boll-type mutation in a 
field of Half-and-Half cotton. The mechanical stripper imme- 
diately indicated its preference, through harvesting loss com- 
parisons, for this type of boll. The normal or open boll type 
strings out, wraps around stalks, pulls through the stripping 
rollers and is harder to shed from the rollers into the con- 
veying system, while the compact, stormproof-type boll is 
easily snapped from the plant and flipped over the rollers into 
the conveyors. Less damage from weather and shedding is 
another distinct advantage over the normal or open boll 
types. Further breeding work on storm-resistant types at 
the Lubbock Station has resulted in fiber improvement, early 
maturity, a plant that fruits well off the ground with a stiff, 
non-lodging stalk that is narrow in width instead of spread- 
ing, and with bolls set rather close to the central stalk. 

During the rather dormant years of cotton stripper devel- 
opment, work was carried on in the development of chemicals 
that, when applied to the cotton plant, caused it to shed its 
leaves in somewhat the same manner as does frost, but yet 
does not kill the plant. Recognizing the possibilities of earlier 
harvest through use of this method of chemically defoliating 
the plants, Don Jones and H. P. Smith, in cooperation with 
the American Cyanamid Co., carried on exhaustive tests in 
the application of defoliants, with encouraging results. Our 
own experiences have indicated that defoliation is a “must” 
with any type of mechanical harvesting. 

As early as 1944 and 1945 our harvesters began to appear 
in Georgia, the Carolinas, the Mississippi Delta, Arizona and 
California. These had been purchased from dealers and users 
on the Plains and taken to territories in which we were not 
ready to recommend their use. Their success on the Plains had 
been such that some cotton growers in other areas were de- 
manding them, and were not only willing, but eager, to 
change their procedure or their crops in order to adopt this 
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Oblique, front, and rear views of the John Deere two-row tractor-mounted cotton stripper and hauling trailer in operation 
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new lower cost harvesting method. 

Of course these changes cannot come overnight, nor in a 
year, or perhaps in several years. The change will be slow 
and gradual, for there are many factors involved which will 
place a burden upon, or a task before, others besides the 
farmers who want to mechanize, and the manufacturers. 


MECHANICAL COTTON STRIPPERS DEMANDED BY FARMERS 


At its inception, every new farm machine has been con- 
fronted by its own limitations and has been forced to run the 
gamut of prejudice and criticism, but if its use has had merit, 
tarmers generally have demanded its production and fitted it 
into their operations. Mechanical cotton strippers today are 
in that position. 

This spontaneous demand, previously mentioned in these 
other areas called for further experiments by our company. 
Work was undertaken on specially designed harvesters and a 
study is being made of the problems involved in prefrost and 
after-frost stripping of cotton in the areas of greater rainfall. 
This work is in its fourth season and has produced some en- 
couraging results. Most of it has been done in the Mississippi 
Delta and the Carolinas, with additional work in Arizona and 
California. The first reaction to the stripper in most of these 
other areas had been that it should be used as a salvaging 
machine after earlier hand or spindle picking. 

Our field experience in these other areas has led us to the 
conclusion that inclement weather soon after frost date limits 
the length of the season to the extent that in very few in- 
stances can machine harvesting be entirely satisfactory if 
harvesting is delayed until after frost. November 15 appears 
to be the deadline for completion of machine harvesting in 
these other areas. Of course, this is not entirely true in 
Arizona and California, although it was so in California this 
past season. 

One of our experimental projects in the Mississippi Delta 
this past season was directed toward determining the possibili- 
ties of once-over stripping in virgin cotton before the Novem- 
ber 15 deadline. Many problems were encountered. One of 
the greatest obstacles was the late or so-called top crop of im- 
mature green bolls which the plants had put on after late 
summer rains. Attempts were made to remove these from 
the stripped cotton with a boll separator at the gin, but were 
not entirely satisfactory. No doubt this can be done with 
further study, but a plant with a more condensed fruiting 
period would be the real solution. The thought has occurred 
to some of us that perhaps one of the reasons for this late top 
crop in recent years has been thrips infestation and lack of its 
control, which has delayed or extended the fruiting period. 

The late maturing crop in this project delayed harvest to 
the extent that very little acreage was ready for once-over 
harvest before the extremely early freeze of October 18, with 
the result that a large portion of the crop carried a penalty 
for spot due to this freeze. 

In a comparison of cotton mechanically picked and me- 
chanically stripped after the freeze the grade of stripped cotton 
compared very favorably with that from the spindle picker. 

Of our stripper cotton 41.2 per cent graded middling spot, 
52.9 per cent graded strict low middling spot and only 5.9 
per cent was low middling. The variety was D.P.L.15 and 
was 1 3/32-in staple. Field losses averaged close to 10 per 
cent. In a storm-resistant type cotton and the same plant size 
these losses could possibly be reduced to about five per cent. 

Specialists in various phases of cotton work, such as plant 
breeding, agronomy, ginning, and production and marketing, 
can help with some of the following improvements which will 
aid the development of low-cost harvesting in many of these 
other areas. I present them in the hope that they may pro- 
voke some thought and action that may provide their solution. 

Plant. A storm-resistant variety with smooth leaves and 
minimum bract. Should be easy to extract. Should have a 
condensed fruiting period and early maturity. Bolls set well 
off the ground and close to the central stalk. Plants should be 
deep rooted and not over 3 to 4 ft high, with no large lateral 
branches. 

Planting and Cultivation. Consideration should be given 
to selection of soils that may naturally produce a plant size, 
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with no decrease in yield, that is better suited to mechan - 
harvesting. Some soils inherently produce 5 to 6-ft plo 
which yield no more than 3-ft plants in lighter soils. Perh 
these soils can be used to better advantage for other cr: 
Cotton should be planted in 40-in rows and drilled fa : 
thick, with plants spaced 6 to 8in apart in rows. This 
help control the size of the plant. Make beds on contour 
avoid low, wet spots in fields. Make the longest prac: 
rows, but provide some room for turn rows. Keep fields 
of weeds, grass and vines. Much may be accomplis 
through chemical weed control studies. Cross cultivation 
our experience, produces a too bushy plant. In the last c 
vation, middles should be left two to three inches lower ©: : 
the base of the plants to permit leaves to drift into the 
ter rather than in between plants after defoliation. 
Fertilizer. Due to inflated prices there has been an in <n- 
tive to overfertilize. This practice can result in extending he 
growth period and interfere with the use of mechanized / 1r- 
vesting tools. Bad weather usually occurs all over the cot:on 
belt after November. A late growth extends the harvesting 
period, besides producing a rather tall plant. Perhaps there 
would be greater profits to growers under the present price sys- 
tem of paying more for grade than staple, by taking less yield, 
reducing harvesting costs, and having a better over-all grade. 


DEFOLIATION AIDS STRIPPER HARVESTING 


Defoliation. This practically appears to be imperative. 
Any improvement in reliability and thoroughness will aid 
stripper harvesting. Applications of defoliant should be timed 
so that a minimum of new growth appears before harvesting. 

Harvesting. Will it pay to wait for those last bolls to ma- 
ture? A large portion of the crop may remain in the plants 
until February or be lost on the ground by waiting for those 
last bolls to open. We will have to determine at just what 
stage of total maturity it will pay to start harvest in order to 
get the best cash return. Early harvesting also avoids much 
plant deterioration and storm loss, and reduces the amount of 
extraneous material gathered with the cotton and consequent 
heavy cleaning loads at the gin. 

Ginning. This method of harvesting will condense the 
harvesting period and result in a heavy gin load unless 
methods and facilities are developed for efficient green boll 
separation, drying, and storage of seed cotton. Our experi- 
ence has indicated the need for more adequate drying equip- 
ment in gins in the humid areas. This will improve the qual- 
ity of cleaning of roughly hand-picked or spindle-picked cot- 
ton in either the most simple or more elaborate cleaning in- 
stallations. Consideration of a fresh approach to the entire 
drying and cleaning problem at the gin may be feasible. 

Grading and Marketing. Cotton harvested before fros' by 
the stripper method usually has a slightly higher extran: ous 
matter content than hand-picked cotton harvested on the 
same date. .However, we know of instances when the classers 
have penalized early stripped cotton having bright color ind 
strong fiber merely because of its method of harvest. If 
cotton can meet mill requirements, should it be penalize  . 
to the harvesting method? We do know that the gra _ 
machine-stripped cotton is definitely affected by the con: 
of the plants at the time of harvest. Grades are highest 
ing the early part of the season and gradually become ! 
as the season advances, due to plant deterioration which 
to the foreign matter content of the sample. 

Some of the items and questions mentioned are eas: 
present than to answer. Perhaps some of them have al: 
been solved, but we make this plea for the help of tho: 
terested in this effort to develop a low-cost harvesting m 
that may keep cotton a profitable crop in the face of : 
competition. } ow 

We are receiving fine cooperation from the Nationa: 
ton Council, the U.S. Department of Agriculture, vé 
experiment stations, American Cyanamid Co., and othe 
seeking the answers to some of these problems. 

Many of the obstacles that have been overcome ! 
Plains area appeared even more difficult twenty years ago ©4n 
do some of the problems facing us today in these other 4:¢as- 
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Mechanical Cotton Harvesting 
(Continued from page 492) 


necessary to harvest at least 100 acres per year and with losses 
below 10 per cent if the picker is to be used to an advantage 
over hand harvesting. 

\s stated earlier, even under ideal conditions we can ex- 
pec: to lose 7 to 10 per cent of our crop. It might be well 
to «xplain what these conditions would have to ke in order 
to et us get these results over a complete season: (1) We 
wo: ld have to have an early maturing crop so that most 
of * would be open prior to frost, (2) a longer than aver- 
age staple length, (3) a late frost, and (4) an uninterrupted 
ha. est prior to frost. It is easy to see that such a combina- 
tio’ of requirements is rarely experienced. For that reason 
we feel that a curve which represents the cost per acre of 
har esting would follow the 10 per cent loss curve for each 
act. harvested prior to frost. A rather sharp increase from 10 
to.) per cent curve would be experienced for each acre har- 
ves ed during the first 7 to 10 days after frost and then there 
wold be a slight rise and a tapering off between 20 and 30 
per cent for each acre harvested during the remainder of the 
season. These values are justified by an increase in preharvest 
loss:s as the season advances. 

With increased yields the picker becomes more feasible. 
Wiih a minimum’ of interpolation cost can be figured for 
various areas if the average loss and the average yields are 
known. 

in the case of the stripper, we have a little different pic- 
ture. It will harvest a normal open-type cotton or a storm- 
resistant variety, with approximately the same machine loss. 
The cost in harvesting with the stripper is going to be de- 
pendent primarily on preharvest losses. Fig. 2 shows a com- 
parison of costs of harvesting a normal open-type variety and 
a storm-resistant variety. 

These figures suggest three different pictures to three diff- 
erent groups. The engineer sees that the major portion of 
cost is due to field losses, and sees that, if his machine is to 
be used profitably, he must incorporate within his design some 
means of overcoming this. The agronomist sees that a major 
portion of field losses can be attributed to that which is lost 
before harvesting with the machine is feasible. He sees that, 
if rapid progress in mechanization is to take place he must 
combine yield and staple characteristics and storm-proofness in 
such proportions that he will have a variety which represents 
the best compromise. The farmer can see that, if complete 
mechanization is to be profitable for him, he must grow a 
selected variety and must have a large enough acreage to 
make the machine show an economic advantage. 

At the present time, we are in the transition stage. Farmers 
must be convinced that mechanization will consistently pay 
off in dollars and cents before they will change over entirely. 
They will not leave their cotton in the field until after frost 
if it is humanly possible to get it out. With machines in their 
present stage of development, with farmers growing as many 
as 30 to 35 different varieties, and with the weather hazards 


COST PER ACRE OF VARIOUS HARVESTING COMBINATIONS 
BASED ON 100 ACRES PER YEAR 


WEEE — MACHINE PICKED TWICE 

— MACHINE PICKED ONCE - STRIPPED ONCE 
QMS — HAND HARVESTED 

(MMM) — HAND HARVESTED ONCE - STRIPPED ONCE 
(ZZ — STRIPPED ONCE 
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Fig. A comparison of cost of harvesting by various combinations of 
the different methods 
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that are normal to this region, it would be difficult and 
dangerous to make an iron-clad recommendation for cotton 
harvesting. For that reason, we have carried on a limited 
amount of work to determine the cost per acre of various 
possible combinations of harvesting. Data are limited and the 
information should be read with that in mind. In every case, 
we have tried to select a variety that was most adaptable to 
the method of harvesting used. Results of these tests are 
shown in Fig. 3. 

The picker offers no definite advantage over hand harvest- 
ing until yields of three-fourths to one bale per acre are ob- 
tained. The stripper can be used to advantage even on the 
low yields. The margin between hand harvesting and strip- 
ping becomes greater as yields increase. For those farmers 
who lack complete faith in mechanical harvesting, it is pos- 
sible to harvest about 60 per cent of the crop by hand and the 
remainder with a stripper, and still enjoy a comfortable saving. 


Cultivation for Weed Control 
(Continued from page 491) 


attachment useful where cotton is planted on beds; it is quite 
useful where the planting is done in the listed furrow. 


Tests conducted this past season with the rotary attach- 
ment made possible the elimination of hand hoeing until the 
cotton was large enough to be flamed. On the basis of 
counts made the rotary hoe offered no great reduction in the 
number of weeds present as compared to the checks. The 
significant difference, however, could be clearly seen by ob- 
servation in that the weeds present in the immediate hill of 
cotton were always small and did not reach heights necessi- 
tating hand hoeing. Very small seedlings appeared, were re- 
moved effectively but replaced by other seedlings in cycles. 
Again this shows the importance of timeliness in catching the 
weeds “young and tender’. Grass and especially coco are not 
handled too well by the rotary hoe attachment. 


A tillage tool consisting of a flat octagon-shaped rotating 
cutter was used experimentally the past year. The blade is 
mounted on a shaft with a bearing to allow rotation. Rota- 
tion is secured by contact of the cutting edge with the ground 
as the tractor moves forward. The shaft replaces the regular 
shank of the standard cultivator sweep and gives a form of 
horizontal cultivation rather than vertical tillage. Shallow 
cultivation close to the plants was possible and fair control 
of broadleaf weeds was gained. However, the units were diffi- 
cult to keep operating properly and were sensitive to any 
unevenness of the beds. 

At the present time it seems that the proper portions of 
mechanical cultivation, chemicals, and flame offer the best 
answer to complete weed control for most sections. However 
there is some conflict of the three; for instance, the use of 
sprays for pre-emergence control requires that the ground 
surface not be disturbed until the chemicals effectiveness is 
exhausted. Both mechanical choppers and rotary hoe at- 
tachments necessarily disturb the soil in performing their 
function properly. There has been much advancement of 
weed control methods but there is still much that needs to be 
done, especially for cotton. 


Thinning Cotton with Flame 
(Continued from page'489) 


cal means is the fact that many small weeds and grasses are 
also eliminated before they reach a troublesome size. 

The job of flame chopping or thinning is materially assist- 
ed when rotary hoes are used along with front-mounted 
cultivating sweeps for breaking the crust in the plant row. 
Such a job, when correctly done, will mulch the row and help 
the boxes on the chopper wheels fit more closely with the 
ground, preventing the flames from injuring the stand. 


The cost of thinning cotton with flame has been estimated 
at from 50 cents to $1.50 per acre during the past three sea- 
sons. This of course will be based on the price of the fuel 
used. However, even at the high figure it cost considerable 
less per acre than thinning with hoe hands. 
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Cotton Harvesting with the Spindle Picker 
By M. R. Powers 


do not constitute a short cut to quick riches for the 

Southeast farmer. However, with the heavy migra- 
tion of farm labor to industrial areas the picker is growing in 
popularity and importance. There are many problems to be 
solved before this implement becomes an integral part of 
successful cotton production in the Southeast. 

Successful use of this new machine will require the exer- 
cise of better and more efficient farming practices. 

The cotton picker is a slow-moving machine, traveling 2 
mph in first gear, and is expensive to operate. It is imperative, 
therefore, that everything possible be done to increase its effi- 
ciency. As far as possible growers should select large fields 
with long rows in order to reduce the time lost in turning. 
Since few farmers leave a turning strip along the field ade- 
quate for the picker, long rows will reduce the amount of cot- 
ton destroyed in turning. 

The use of fertile soil, balanced fertilizer, and a liberal 
quantity of good seed covered to the proper depth are em- 
phasized for reasons which are universally understood. Re- 
search experience has shown that planting beds slightly above 
the level are most practical. It is important to maintain a 
flat sweep adjustment at all times with only sufficient pitch 
to roll the minimum of soil required to cover weeds and grass 
in the drill. This practice should aid in maintaining a low bed 
which is highly desirable at harvest time. In the Southeast, 
drilling the seed appears to give better results than hill drop- 
ping. The accepted practice now is to drill in a continuous 
band and later thin with a mechanical chopper. 

Excess rainfall at critical periods is a greater limiting fac- 
tor in cotton production than the total precipitation. For exam- 
ple, there was an exceptionally heavy rainfall in the winter and 
early spring of 1948 which delayed plowing, seedbed prepara- 
tion, and planting by two or three weeks. A delay at planting 
time creates a tremendous handicap throughout the entire 
growing and harvesting season. Weeds and grasses emerge 
with the cotton, creating a control problem before high-speed 
sweep cultivation is practical. Late planting exposes more of 
the crop to boll weevil damage. Because of several inter- 
related factors it is important to set as much fruit as possible 
before the first generation of weevils emerge. 

Experience in most of the Southeast, especially in the 
coastal plains region, has shown that it is necessary to protect 
the first squares formed, whereas in some other sections of the 
cotton belt this appears not too important. When the first 
squares at the bottom of the stalk are protected and bolls are 
formed the picker drum must operate closer to the ground. 
When this is done occasional unavoidable contact with the 
soil causes excess wear on the bottom spindles. In rocky sec- 
tions this problem is even more serious. 

Perhaps the most essential prerequisite to successful har- 
vesting with the mechanical picker is to have fields free of 
weeds and grasses at harvest time. Despite the improved gin- 
ning equipment now available, grass in fields at harvest time 
is reflected in poorer lint grades and lower farm income. It 
was surprising during the 1948 harvest to find many of the 
well-informed cotton picker owners who allowed their fields to 
become infested with weeds. All of the cottonpicker complaints 
reaching the South Carolina Experiment Station in 1948 were 
from farmers who allowed their fields to become grassy. 

Most sections of the Southeast are more or less regularly 
subjected to tropical storms during the latter half of Septem- 


Te mechanical cotton picker and the new insecticides 


ber. If for no other reason, it is profitable to plant early in 


Abstract of a paper presented on a special cotton mechanization pro- 
gram sponsored jointly by the Southeast and Southwest Sections and the 
Power and Machinery Division of the American Society of Agricultural 
Engineers, at Baton Rouge, La., February 2, 1949. 


M. R. Powers is associate agricultural engineer, South Carolina 
Agricultural Experiment Station, Blackville, S.C. 


order to harvest the maximum amount before the lint beco: 
damaged by storms. 

Rainfall during the harvest season briefly influences 
picking efficiency of the spindle-type machine. Picking « 
ciency is defined as the percentage of open cotton which 
picker successfully harvests. Cotton undamaged by weat 
is light and fluffy, hangs loose in the bur, is bulky, and 
comes readily attached to the spindle barbs. Picking efficie: 
on cotton in this condition ran as high as 94.5 per cent w)) | 
checks on weather damaged cotton ran as low as 80 per ce:.'. 
Weather damage to fully opened cotton causes the locks 5 
become distended and string from the bur. Although s: fh 
cotton is easily engaged by the spindle barbs the locks |:c- 
quently break, leaving a portion firmly seated in the bur. 
When partially opened cotton is weather damaged the locks 
tend to harden, shrink, and engage the spindle barbs w:th 
great difficulty. Cotton knocked to the ground by rain and 
wind becomes a total loss’ for the picker. 

Another factor influencing picker efficiency is plant size. 
It is difficult for the picker to harvest high percentage of the 
lint from very small plants. Small plants, as a rule, fruit very 
closely to the ground making it difficult to pick a high per- 
centage of the cotton, especially if the beds are not of the 
correct height. Large plants can not be compressed into the 
small space between the spindle rib and the compressor door 
without knocking off considerable bolls. A medium-sized 
plant, 18 to 36 in tall, is picked very satisfactorily. On a plant 
of this size there is sufficient fruit high enough on the plant 
to give good picking efficiency, even if some bottom bolls are 
missed. Also, such plants can be compressed into a space 
small enough to allow all bolls to come in contact with the 
spindles on both the front and rear picker drums. 

The spindle picker should be operated in accordance with 
the manufacturers’ recommendations. The International Har- 
vester Company recommends two speeds for their picker, one 
for heavy or medium picking and another for scrapping. In 
either case the spindle movement and forward movement of 
the tractor are in the same ratio. It is particularly important 
to use the proper speed when green bolls are still on the 
plant. Many farmers insist on operating the tractor in low 
speed and the picking mechanism in high speed. This tractor- 
picker speed ratio tends to force the cotton stalk to the rear 
through the picking mechanism and results in many green and 
some open bolls being stripped from the plants. 

The use of a defoliant such as calcium cyanamid is re- 
garded as practically indispensable in machine harvesting. 
Harvesting should follow defoliation closely enough to stay 
ahead of second growth. Although second growth leaves are 
killed by cyanamid they will not shed from the plant. 

Probably the most discussed phase of mechanical picker 
harvesting is the resultant grade. The important questi. is 
not whether lint grades from picker cotton are as hig’ as 
hand picked, but whether the two are close enough to 1 2ke 
mechanical picking profitable. When cotton is grown so .at 
it can be successfully harvested with the mechanical pi. “er, 
the lint samples have generally classed one-half to one »'.de 
below hand-picked cotton. In the light of other compar.ons 
the lower grade of lint becomes relatively less important. _0ss 
of approximately $10 per bale for machine-picked cotton «ld 
be more than offset by the low cost of spindle harves og. 

Notwithstanding the high initial cost, the spindle ype 
picker has harvested cotton at a profit under southeastern on- 
ditions. Its influence upon cotton production will pro: :bly 
be even greater in the future if more industrial plants © ove 
into the South and draw further upon farm labor. The lti- 
mate consideration probably will not be the comparative -ost 
of hand-picked and machine-picked cotton. Instead, the -on- 
tinued existence of cotton as an important cash crop i’. the 
Southeast will probably be dependent largely upon com lete 
mechanical production. 
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Cleaning Manually and Mechanically Harvested Cottons 
By Victor L. Stedronsky 


MeMBER A.S.A.E. 


years, presented many serious problems to the agri- 

cultural engineers, manufacturers, and the entire 
cot!on industry. Most of the agricultural workers are reason- 
abl. familiar with many of the developments, but too often 
the full importance of ginning the cotton is minimized or 
ove !ooked. The ginning processes are the final step in the 
pre ‘uction cycle that determine once and for all time the final 
gra ‘e, quality, price, and marketability of the bale. The diffi- 
cul. es involved in doing a good job of ginning on mechani- 
cal - or rough manually harvested cottons are many and cover 
a \ de range of conditions. 

(he time of picking in relation to maturity date and field 
exp sure affects the condition of the cotton. Early season, mid- 
sea on or late season pickings may each require a different treat- 
ment at the gin, because in most cases the trash content increases 
as ‘1 picking season progresses. Early season cotton from the 
lower portions of the plants is usually gathered under favor- 
able conditions and has less trash than the later pickings. 
Green foliage on the plant, green leaf, grass, and other foreign 
maiter find their way to the gin along with the cotton. By 
midseason the foliage is usually still on and the cotton fully 
opened, but it begins to lose its color due to rains and un- 
favorable weather conditions. Consequently, somewhat less 
care is taken in the harvesting, resulting in more hulls, leaf, 
grass, and other foreign matter in the cotton. Early frosts may 
add to the foreign matter troubles. During late season pick- 
ing, which may be stretched out over a period of several 
months, the conditions for harvesting are still more unfavor- 
able, and result in a higher percentage of sticks, stems, leaf 
particles, hulls, and other foreign matter. 

The task of producing high-grade cotton from increasingly 
rough harvests has become progressively more difficult for the 
ginner. At present only a small per cent of the cotton crop, 
estimated at about 2 per cent, is harvested mechanically, but 
many of the problems attributed to mechanization are magni- 
fied with hand-gathered cotton because the trend has been 
toward rougher harvesting conditions with floating labor. 
Compared to old standards, the hand-picked cottons are 
trashier year by year. The practice of hand snapping and 
stripping is more prevalent and is now practiced in many 
regions. 

The increased use of mechanical harvesters is prompting 
a greater interest in better ginning, because lower grades have 
resulted due to the extremely difficult conditions under which 
the gins had to operate. Spindle pickers may be prevalent in 
one region while strippers may be more popular in another. 
The spindle-picked cotton represents one condition while 
stripped offers another. A gin properly equipped to handle 
spindle-picked cotton may not be able to handle stripped cot- 
tons. The spindles of the pickers do not gather many hulls 
or stems with the cotton, but do get some green leaf and 
gtass in the early season, and of course get some dried leaf 
and grass if present in the field as the picking season advances. 
If water or wetting agents are used to keep the spindles clean 
during the picking operation, moisture will be added to the 
cotton. 

Strippers, on the other hand, gather considerably more for- 
eign matter with the cotton than do any of the other mechani- 
cal harvesters. The most obnoxious kind of foreign matter is 
grass, sticks, stems, and stalks. In some instances as much as 
50 per cent of the total field weights of stripped cotton may 
be foreign matter. In some areas, strippers are used during 


A f ECHANIZATION of cotton production has, in recent 


Tis paper was presented on a special cotton mechanization program 
‘red jointly by the Southeast and Southwest Sections and the 

Pow and Machinery Division of the American Society of Agricultural 

Engir crs, at Baton Rouge, La., February 2, 1949. 

‘'°TOR L. STEDRONSKY is mechanical engineer, Cotton Ginning 

Lab ‘ory, U.S. Department of Agriculture, State College, N. M. 
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the late season when the time for gathering cotton is limited, 
and an effort is made in a final gleaning to get the cotton 
from the field as rapidly as possible. 


The gin owner is now faced with the problem of enlarg- 
ing and modernizing his plant with the proper equipment 
so that he can produce a good sample from cotton brought to 
him in this wide range of conditions. At present, he can 
select from two general types of conventional seed cotton 
cleaning machines, namely, cleaners and extractors. It is true 
that “cleaning” means the removal of foreign matter from 
cotton, but the engineering term “cleaner” refers to a restric- 
ted type of cleaning machine that employs screens and beater 
cylinders. These cylinders, having a tip speed of about 2,000 
fpm convey the cotton through the machine, scrubbing the 
locks over concave screens and permitting the trash to sift 
out. The restricted sizes of the screen openings, approximately 
Y,-in, in the woven wire or perforated metal screens, limits the 
kind and size of trash which can be scrubbed through it. Con- 
sequently, with screens only the smaller particles of broken 
leaf, dirt, and small sticks or stems, with a minimum loss of 
cotton locks, can be removed. The three types of cleaners now 
used are the air line, gravity, and air wash. Air line cleaners 
are located in the cotton suction line, and the airflow assists 
the beaters in conveying the cotton locks over the screens. 
Gravity cleaners convey the cotton over the screen mechani- 
cally, and air wash cleaners are of the gravity type, but their 
cleaning action is improved by a current of air, sometimes 
heated, blowing down through the cotton and the screen. The 
gravity and air wash cleaners may be located anywhere in 
the cleaning setup of the gin. 

The process of “extracting” is substantially different from 
that of cleaning. Trash removal is accomplished by a toothed 
cylinder which seizes the cotton locks and carries them be- 
tween a stripper cylinder. The clearances are sufficient for 
the teeth to carry the locks of cotton safely through, but the 
hulls and larger pieces of foreign matter are beaten off. The 
trash is directed to augers for discharge, while reclaimers pick 
up any waste cotton locks and return them to the main cotton 
stream. These machines, commonly called “master extractors” 
or “big bur machines,” are made in sizes from 10 to 14 ft in 
length and employed on bulk seed cotton. Cleaners therefore 
are designed to remove the smaller trash particles and extrac- 
tors to remove the larger, rough trash in cotton. Extractors 
can do cleaning, but cleaners do no extracting. Modern gins 
are also equipped with cleaning-extractor-feeders which regu- 
late the flow of cotton to the gin stands and combine the 
processes of cleaning and extracting in the one machine. In 
some cases hot air is employed as a conditioning agent. 


The effectiveness of cleaners and extractors is dependent 
upon such factors as kind of foreign matter, moisture content 
of the cotton, staple length and fineness of fiber, variety of 
cotton, rates of feed, and the like. None of these machines 
will remove all of the trash from cotton. A 12-cylinder clean- 
er will remove approximately 15 per cent of the trash from 
the cotton in one passage, and a master extractor will remove 
about 22 per cent. Common practice in gin plants is to install 
the machines in line and in sufficient numbers so that from 
the time the cotton leaves the wagon until it reaches the gin 
stands sufficient quantities of trash have been removed to 
permit a satisfactory job of ginning. As the need for more 
cleaning has increased from year to year, the trend has been 
to add more cleaners and extractors in existing and new gin 
plants in hope of accomplishing satisfactory results. But the 
proper solution is not as simple as that. Tests at the ginning 
laboratory have shown that an endless chain of cleaning and 
extracting machines is not the solution. The benefits of trash 
removal are offset by fiber and other damage to the cotton 
when excessive numbers of machines are used. These ma- 
chines are expensive, and the (Continued on page 498) 
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RESEARCH NOTES 


A.S.A.E. members and friends are invited to supply, for pub- 
lication under this heading, brief news notes and reports on 
research activities of special agricultural engineering interest, 
whether of federal or state agencies or of manufacturing and serv- 
ice organizations. This may include announcements of new proj- 
ects, concise progress reports giving new and timely data, etc. 
Address: Editor, AGRICULTURAL ENGINEERING, St. Joseph, Mich. 


USDA NOTES ON CORN AND GRAIN STORAGE, 
HOUSING ACT, AND LIVESTOCK 
SHELTER RESEARCH 


Engineers Help CCC. B. M. Stahl, L. E. Holman, and G. H. 
Foster, agricultural engineers of the Division of Farm Buildings and 
Rural Housing stationed, respectively, at Ames, Iowa, Urbana, IIl., and 
Lafayette, Ind., met at Galesburg, Ill., August 26 with agricultural 
engineers from five state experiment stations, H. J. Barre of Purdue, 
C. K. Otis of Minnesota, K. B. Huff of Missouri, G. M. Petersen of 
Nebraska, and J. O. Curtis of Illinois. This group, headed by Dr. 
Barre, is available to the Commodity Credit Corporation for technical 
advice on problems arising in the fabrication and erection of the more 
than 50,000 buildings which the CCC is buying for storing corn at 
some 1200 bin sites scattered throughout the corn belt. The buildings 
will have capacity for over 280 million bushels of shelled corn. Fac- 
tory inspection where needed will be part of the agricultural engineers’ 
service. : 

Upon the recommendation of Dr. H. J. Barre and Wallace Ashby, 
W. V. Hukill, and C. K. Shedd of Farm Buildings and Rural Housing, 
the CCC has decided to install cooling equipment in many of its large 
storage buildings of the quonset and industrial types. More than 2500 
of the buildings are 32 by 96 ft or larger. In a considerable number of 
these, ventilating ducts are to be placed for cooling purposes only. A 
suggested type of duct will be of concrete blocks laid without mortar 
and covered with wood planks. Exhaust fans of 6000 cfm capacity 
against 14 in pressure will draw air through the shelled corn when the 
average outside air temperature is 10 deg or more below the grain 
temperature. This cooling will retard chemical changes, insect activity, 
and movement of moisture. 


A considerable number of 18-ft-diameter steel bins are to be 
equipped with ventilated floors in which corn above safe moisture con- 
tent can be dried by forced ventilation with heated air. Dr. Barre and 
the grain storage specialists of Farm Buildings and Rural Housing 
have been working closely with the CCC on the design of this equip- 
ment and the procedures for caring for the CCC's grain stocks. 


Housing Act of 1949. An order signed by Secretary Brannan August 
10 transfers to the Agricultural Research Administrator ‘‘all authorities, 
powers, functions, and duties vested in the Secretary of Agriculture by 
the Housing Act of 1949 for conducting research and technical studies, 
including the development of building plans and specifications for ade- 
quate farm dwellings and other farm buildings, improving the archi- 
tectural design and utility of such dwellings and buildings, utilizing 
new and native materials, economies in materials and construction meth- 
ods, new methods of production, distribution, assembly, and construc- 
tion, with a view to reducing the cost of farm dwellings and other 
farm buildings and adapting and developing fixtures and appurtenances 
for more efficient and economical farm use.” 


The Division of Farm Buildings and Rural Housing and the Bureau 
of Human Nutrition and Home Economics will do this research in co- 
operation with state agricultural experiment stations. The furnishing 
of technical services to farmers other than those receiving loans under 
the Housing Act will be an Extension Service responsibility. The 
Bureau of Agricultural Economics will conduct ‘economic research re- 
garding farm housing and other farm buildings, including research on 
the economic aspects of studies dealing with reduction of farm con- 
struction costs and determine the need for and progress toward the im- 
provement of housing and other farm buildings by surveys covering the 
inventory and condition of such buildings and the -amount of farm 
construction undertaken.” 


All supervision of construction and other services to farmers receiv- 
ing loans or grants under the Act will be performed by the Farmers 
Home Administration. Secretary Brannan has appointed Assistant Sec- 
retary Knox T. Hutchinson to be responsible for the coordination and 
general supervision of the policies and activities of the Department 
under Title V of the Housing Act. The Congress has not yet appropri- 
ated funds to put this program in operation. 


Livestock Shelter Research Seminar. During the week of September 
12 the Division of Farm Buildings and Rural Housing held a seminar 
on animal shelter and equipment research at Columbia, Mo., where the 
Psychroenergetic Laboratory is located. The conference, arranged by 
J. R. McCalmont, was attended by A. W. Turner, J. D. Long, and Farm 
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Buildings and Rural Housing staff members from Beltsville, Ill: vois, 
Wisconsin, Missouri, Utah, and California. Eight states — Miss vuri 
Minnesota, Virginia, Oklahoma, Kansas, Utah, Iowa, and Michig: 
were represented by experiment station workers. The Universit. of 
Missouri cooperated and supplied a number of the speakers. 
Wednesday, September 14, the group visited the Instrument Socie » of 
America’s exhibit at the municipal auditorium in St. Louis. S. bse. 
quently attention was given on the conference program to the que tion 
of scientific instrumentation. 

There are at least 24 current projects in animal shelter and e uip- 
ment research, in half of which BPISAE agricultural engineers ar. co- 
operating. In addition to the Psychroenergetic Laboratory, these in: ude 
the poultry calorimeter at Beltsville, the hog psychrometric chamb:r at 
Davis, Calif., beef cattle and hog summer cooling work at El Cc tro, 
Calif., poultry house ventilation in Connecticut, electric heating 0: pig 
shelters in Indiana and of bee hives in Wisconsin, dairy barn wo: in 
Wisconsin, Illinois and Utah, feed handling equipment in Illinois, and 
construction material durability in Indiana. The conference sugg: sted 
seven more projects needed to help round out a complete progran 


Field men left the seminar with a coordinated approach to the 
work in livestock shelters and some very practical help on prope: de- 
sign of experimental projects, methods of operation, and critical ev 
tion of instrumentation and of results. 
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Cleaning Harvested Cottons 
(Continued from page 497) 


efficiencies are low; therefore it has been quite a problem to 
arrive at the proper setup.in order to have adequate cleaning 
and extracting, and at the same time to have them pay off in 
grade improvement. 

Based on several years results, the ginning laboratory is 
now recommending that for machine-picked cottons, a good 
drier, the equivalent of about six cylinders of cleaning ahead 
of master extracting, followed by the equivalent of 18 cylin- 
ders of cleaning, and cleaning extractor feeders, is about the 
extent of seed cotton cleaning equipment that will pay off in 
dollars and cents to the gin owner and farmer. However, 
these requirements may be varied to be adaptable to particular 
conditions. For snapped and stripped cottons, more are 
needed. ; 

Cotton driers are not essentially designed for trash remov- 
al, but a satisfactory drier is a prerequisite to good cleaning 
and extracting. Dry cotton cleans better than damp cotton; 
consequently, in regions where damp cottons are encountered, 
it is essential that thorough drying be made the first treatment 
that the cotton is subjected to at the time of ginning, in order 
to make all of the cleaning and extracting equipment do its 
best work. 

Considerable basic research is still needed in the fields of 
cotton cleaning, because the best seed cotton cleaning combina- 
tions are only about 75 per cent efficient. Conventional ‘a- 
chines have low cleaning efficiencies and are not effec:ive 
against certain forms of trash, such as grass. None of the 
cleaners or extractors are effective in the removal of g:<en 
leaves, grass, and vines; nor will extractors satisfactoril\ 
move large sticks and stalks gathered with cotton strippe | in 
some localities. This accounts for the low grades of strip > ed 
cotton from rain-grown areas. 


The newly developed “lint cleaning” process has mate: ‘ly 
contributed to better grades of cotton. It has made pos. ‘e 
the removal of quantities of fine pin and pepper trash, br <0 
leaf particles and foreign matter entwined in the fiber» -h 
it has not been possible to remove heretofore at the gin. 
data thus far accumulated from the USDA Laboratory d\- -9 
of flow-through lint cleaner has shown consistent grade »- 
provements. The tests employ various amounts of seed «0 
cleaning before ginning, namely, moderate, elaborate and - ‘y 
elaborate setups, both with and without lint cleaning. In all. es 
when the lint cleaners were used, grade improvements wei. ‘¢- 
alized with hand-picked, machine-picked, and machine-stri; ed 
cottons. It is not yet known what the optimum in seed co 9 
cleaning ahead of the lint cleaners will be, but upon con °'¢- 
tion of this season’s tests we should at least have a p2: al 
answer. The indications are that a moderate amount of «¢ 
cotton cleaning before ginning, followed by lint cleaning, 
be the future ginning setup that will pay off the best for «ne 
farmer and gin owner. 
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The Morse No. 4012 DRC Coupling, used in the Leader Tractor as 
a hydraulic pump shaft coupling, handles the mechanical power 
transmission in the hydraulic lift efficiently and dependably. 


ORSE CHAIN COMPANY e 


Tue Morse DRC Coupling used in the tractor 
pictured here is just one more example of the 
extensive use of Morse mechanical power trans- 
mission products by leaders in the agricultural 
equipment field. 


The Leader Tractor Company of Cleveland, Ohio, 
has incorporated the Morse No. 4012 DRC Cou- 
pling for use in their tractor as a hydraulic pump 
shaft coupling. This pump actuates the tractor’s 
hydraulic lift, and the Leader Company turned 
to Morse for a coupling that would provide the 
flexibility and large capacity that was demanded 
for such an application. 

Consisting of two steel sprockets with hardened 


teeth, wrapped with a strand of Morse Standard 
double-width roller chain, the DRC Coupling is 


easy to install and align, and may be quickly dis- 
assembled by merely removing the chain. 


This DRC Coupling is the most durable and 
economical of all Morse Couplings, and provides 
large horsepower capacity and flexibility in appli- 
cations of moderate speeds and steady loads. 
For maximum protection and adequate lubrica- 
tion, both stamped steel and plastic covers are 
available for the DRC Coupling. Proper selection 
and lubrication of the coupling assures long, 
trouble-free service life. 

If you’re looking for the best in mechanical power 
transmission for your agricultural equipment 
product, specify Morse, proven leader in the field. 
Write for the Morse DRC Coupling catalog C45-48, 
Dept.431 Morse Chain Co., Detroit 8, Michigan, 
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Iowa-Illinois Section Meets October 29 


ATURDAY, October 29, has been set as the date for the first fall 

meeting of the Iowa-Illinois Section. It will be held at the Le 

Claire Hotel in Moline, Ill., beginning at 10:00 a.m. This will be the 
first meeting of the Section since completion of its organization. 

“Elements of Welded Descign,’’ by Leon C. Bibber, welding engi- 
neer, Carnegie-Illinois Steel Corp., is to be the opening presentation on 
the program. 

“Low Alloy-High Tensile Steels’’ by Clarence Altenburger, chief 
chemist, Allow Division, Great Lakes Steel Corp., will round out the 
morning's consideration of materials and methods influencing farm 
equipment design. 

Following a social hour and luncheon, Edwin L. Hansen, member 
of the Section and former member of the agricultural engineering com- 
mittee to China, will present an illustrated discussion of “Farming in 
Iran.” He recently spent four months in Iran as a consultant with 
Overseas Consulting, Inc. 

The meeting will be open to guests and anyone interested in the 
program subjects, as well as to members of the Section. 


Heimpel New Chairman No. Atlantic Section 


a G. HEIMPEL, chairman, agricultural engineering department, Mac- 
* donald College, Macdonald College, Province of Quebec, was 
elected the new chairman of the North Atlantic Section of the Ameri- 
can Society of Agricultural Engineers at its yearly meeting held this 
year at State College, Pa., September 8, 8, and 9. He succeeds Ralph J. 
Bugbee as chairman of the Section. Other officers elected included the 
Vice-Chairman, John E. Nichols, professor of agricultural engineering, 
Pennsylvania State College, and Secretary-Treasurer, M. H. Lloyd, agri- 
cultural engineer, Buffalo-Niagara Electric Corp. 

The meeting, held on the Pennsylvania State College campus, was 
one of the most successful in the history of the Section. There was an 
attendance of close to 200, including wives of members, which ap- 
peared to be a record breaker. The meeting was also notable by reason 
of the excellence of the program which received widspread favorable 
comment from those present. 


AAAS Meeting in New York 


T= American Association for the Advancement of Science is rapidly 
completing arrangements for. its 116th annual meeting, to be held 
in New York City, December 26-31. 

In addition to its general sessions there will be meetings of each of 
its seventeen sections and subsections, and of 53 associated organiza- 
tions. The Annual Science Exposition held in conjunction with the 
meeting will be open throughout the week in the Penn Top and Salle 
Moderne of the Hotel Statler. 

The Statler will be the headquarters hotel for Section M, Engincer- 
ing, as well as for the AAAS, the Annual Science Exposition, and 
several other associated organizations. 

Section M, Engineering, is scheduled for a series of joint meetings 
on successive days with related organizations as follows: December 26, 
Instrument Society of America; December 27, Technical Society Council 
of New York; December 29, American Institute of Electrical Engineers; 
and December 30, Metropolitan Section, American Society of Mechani- 
cal Engineers. 

Section O, Agriculture, will have its headquarters and hold its 
meetings at the Hotel McAlpin, as will the associated plant science 
societies. 
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These pictures show Caterpillar diesel tractors and bulldozers building a farm pond in Oklahoma 


A.S.A.E. Meetings Calendar 


October 29 — Iowa-ILLiNois SECTION, LeClaire Hotel, 
Moline, Ill. 


December 19 to 21 — WINTER MEETING, Stevens Hotel, Chi- 
cago, Ill. 


February 9-11—SouUTHEAST SECTION, Buena Vista Hotel, 
Biloxi, Miss. 


June 19-21— ANNUAL MEETING, Statler Hotel, Washington, 
oe aa 


Members of ASAE and other organizations affiliated with the A.\AS 
are invited to attend the sessions, the Science Exposition, and an of 
the special events scheduled in connection with the meeting. 


Letter Symbols for Structural Analysis 


ANY American Standard on this phase of engineering terminology 
has been published by the American Society of Mechanical Engi- 
neers, New York, N.Y. It is jointly sponsored by ASME and the 
American Society of Civil Engineers, the American Institute of Electrical 
Engineers, the American Society for Engineering Education, and the 
American Association for the Advancement of Science. Representatives 
of these organizations worked on the standard as Subcommittee No. 4, 
on Structural Analysis, of American Standards Association Sectional 
Committee (Z-10) on Letter Symbols and Abbreviations for Science and 
Engineering. As published, the Standard lists 78 letter symbols and 
reviews the general principles of letter symbol standardization. 


Announce Undergraduate Engineering Award 


A THIRD annual competition in its engineering undergraduate award 
and scholarship program was announced October 1 by the James F. 
Lincoln Arc Welding Foundation. This program offers annually $6750 
in awards and scholarship funds to engineering and agricultural engi- 
neering undergraduate students and to schools for the best papers pre- 
pared by undergraduates on arc welded design, research, fabrication, 
or maintenance. Agricultural engineering undergraduates are to submit 
papers on arc welding as applied to farm machinery or farm operation 
and maintenance. 

A total of 77 awards ranging from $1000 to $25 will be awarded 
to students and $1750 for 7 scholarships will be awarded to schools. 

In a previous competition, a second award of $500 was received by 
William McCoy, an agricultural engineering student at the University 
of Minnesota. The University also received $500 in scholarship funds 
in honor of Mr. McCoy. The award paper described the welded con- 
struction of a buck rake. 

The Foundation’s undergraduate program is conducted to encourage 
engineering students to investigate some phase of the science o! arc 
welding. Regardless of previous knowledge of arc welding, all res jent 
engineering undergraduate students, including agricultural and archi- 
tectural, registered in a school or college in the United States are 
eligible to compete in the writing of papers for awards. 

Student papers may have a wide variety of subject matter an. can 
be based on study or actual experience. Papers may describe the \: ‘ded 
design of a machine or structure or any part of a machine or stru ire. 
Maintenance and repair of machinery or farm equipment is anothe: sub- 
ject, as well as any phase of welding fabrication. Laboratory resear: ind 
development work may also be described. (Continued on page 2) 
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For the best in electrical 
farm equipment —G-E equipment — 
buy where you see this sign. 


y_ 


MORE POWER TO THE AMERICAN FARMER through more electricity on the farm 


For the best in form ‘ 
equipment with ‘‘built-in'’ elec- 
trical ports look for this label. 


HAY FINISHER FAN DOUBLES ON CORN 


Ohio farmer dries corn crop with hay curing fan; 


Your General Electric 
tarm-Electrification Adviser 


LLU Vuthett. 


The two signs you see 
at the top of this page are 
important to every 
farmer. The one on the 
left identifies your local 
General Electric dealer— 
the place where you can 
get G-E quality equip- 
ment for farm, shop, and 
home. The one on the 
righ: is a green and silver “sticker” you'll 
find on electrified farm machines. It means 
the nanufacturer has used the best elec- 
trical parts he can find — made by Gen- 
eral Electric. So, look for both of these 
signs when you’re buying — they mean 
your “buy” is right for you. 
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Here, E. Anderson, Ellensburg, Wash., uses 
electric milkers to cut milking time in half. 


finds crib drying 
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Peat ty cise 


This blower fan, above, enables Mr. 
Matthews to harvest corn earlier, means 
cleaner husking, less corn left in the field. 


‘A new, dry-type egg cleaner reported 
to clean up to 1800 eggs per hour is 
now on the market. This machine auto- 
matically cleans eggs of any size or 
shape by means of abrasive belts. One 
user, poultry farm manager Joseph Mil- 
ler, says that this cleaner has cut egg 
handling time by 75% on Mrs. Robert 
Crane’s Windy Acre Farm, Pittstown, 
N. J. Moreover, he finds that egg break- 
age is a lot less than with hand cleaning. 


4¢ Cleans 30 Dozen Eggs! 


This cleaner costs very little to oper- 
ate —4 cents pays for the current and 
abrasive to clean 30 dozen eggs. Comes 
equipped with a % hp General Electric 
motor. For more data, check “Egg 
Cleaner” on coupon below. | 


ELECTRIC MILKER ‘‘CODDLES”’ 
COWS, BOOSTS MILK CHECKS 


The gentle, uniform milking action of 
the electric milker shown here keeps the 
teat “normal” during the entire milking. 
Thus, the manufacturer points out, this 
milker contributes directly to increased 
milk production. Its dependable vacuum 
supplier starts easily, winter or summer, 
operates quietly. Comes equipped with 
4, %, or % hp General Electric motors. 
Check “Electric Milking Machine” on 
coupon for complete information. 


Gon om pt yur efi in 
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means less spoilage, higher prices. 


A hay finisher fan purchased by Blaine 
Matthews, Portsmouth, O., has proved to 
be a crop-saver in two ways. First, it 
saves his hay from storm damage in the 
field — means greener, leafier hay in the 
mow. Then in the Fall, by doubling as a 
corn drier, the fan keeps wet corn from 
molding in the crib — gives him top qual- 
ity, higher prices. 


Dries Corn to 16% Moisture 


Mr. Matthews found that power re- 
quired to dry 3,200 bushels of corn to 
16% moisture was approximately 570 kilo- 
watt hours. This blower fan has a capacity 
of 21,000 cubic feet per minute and is 
driven by a 5 hp General Electric motor. 
The 2 ft. x 2 ft. air duct running down 
the middle of the crib floor was built in 
8-foot sections for ease in emptying and 
cleaning the crib. If you'd like more com- 
plete information, just check “Crop Dry- 
ing Blower Fan” on the coupon below. 


SAYS ‘“‘GOOD-BYE’’ TO HAND 
SHOVELING 


This wagon unloader, owned by Carf 
Neimann, Obetz, O., unloads 60 bushels of 
corn in 10 minutes, eliminates the hard 
work of hand shoveling. Portable and easy 
to hook up. Driven by a % hp General 
Electric motor. Handles hay, ear corn, 
and other crops. Check “Wagon Un- 
loader” on coupon for more information. 


General Electric Company 
Section 669-92D, Schenectady 5, N. Y. 


1 would like additional information on the 
following equipment: 

() Crop Drying Blower Fan 

C) Electric Milking Machine 

(0 Egg Cleaner 

(1 Wagon Unloader 


oo A 
ADDRESS... 
CITY. 
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Close- cee YOUR BUILDINGS 


\ with SISALKRAFT 


page pays touse SISALKRAFT for duiegie 
all types of farm buildings and shelters 
for winter. SISALKRAFT is waterproof, 
airtight, tough! It stops moisture, wind, 
rain, and dirt . . . keeps barns warmer, 
more comfortable and healthful for ani- 
mals and fowl . . . makes the farm home 
cozier, more livable. Protect your machin- 
ery, too, with SISALKRAFT covers ... in 
fact, there are so many valuable uses for 
SISALKRAFT on the faim, all year ‘round, 
that it pays to keep several rolls on hand, 
always. 


cnicenden AME BUG TODAY! nance 
H The SISALKRAFT Co., Dept. AE- 
§ 205 W. Wacker Drive, Chicago 6, Ill. 


Please send free sample and facts 
about SIS v4 the form. 


i 


BN a incaiienacstechtiass ss NOMI cacti nt 

ah. sa inihh in dicebal tients ubendhiehehenakun anal 
Ask your Lumber Dealer to tell you 
about ALL the uses of SISALKRAFT 


The SISALKRAFT Co. 
W. We hei. Drive, Chicago 6A. 


NEWS SECTION (Continued from page 500) 


The schools or colleges in which the three top awards are mac to 
students will receive amounts of money equal to those awards. 17 rese 
amounts will be used for scholarships in the departments in whic!) the 
award winning student is registered. 

The rules were prepared by a Rules Committee consisting o! the 
deans of a number of colleges and universities. These rules ma~ be 
secured by writing The James F. Lincoln Arc Welding Found::ion, 
Cleveland 1, Ohio. This competition is separate and additional t: the 
agricultural competition announced by the Foundation in July, for 
which both undergraduate and graduate agricultural engineers are 
eligible. 


Personals of A.S.A.E. Members 


Alvin C. Dale recently resigned as research assistant profess: ; 
Iowa State College to become associate agricultural engineer and . ssis- 
tant professor in charge of farm structures in the agricultural engi :cer- 
ing department at Purdue University. 


Boone Richardson who recently received his master’s degree in ag- 
ricultural engineering from Louisiana State University, has recent! re- 
ceived appointment as assistant professor of agricultural engineerin: at 
the University of Arkansas, Fayetteville. His duties will include teach- 
ing and research work in rural electrification. 


Archie A. Stone, until recently a member of the agricultural cagi- 
neering committee of the National Agricultural Research Bureau of the 
Ministry of Agriculture and Forestry of China, was recently appointed 
a special representative of the executive offices of the International Har- 
vester Co. His new duties in general will include contacts with agri- 
cultural colleges and other educational institutions and with public 
service agencies devoted to the welfare of agriculture. 


Necrology 


C. J. HUTCHINSON, agricultural extension engineer, Louisiana State 
University, passed away several weeks ago according to information 
received recently. 

Mr. Hutchinson was born in Grant Parish, La., and received his 
early education at the Verda school. He attended Louisiana State Uni- 
versity where he received the B.S. degree in 1916 and the M.S. degree 
in 1936. Before becoming affiliated with the Extension Service in 1929, 
he served as county agent in Texas. Following this, he was rehabilita- 
tion assistant in the U.S. Veterans Administration in Houston. He 
made an outstanding record while serving in the armed services during 
World War I. He was with the army of occupation stationed at 
Coblenz following the end of the war where he served as one of the 
chief engineers. , 

Although Mr. Hutchinson had been in ill health for the pas: few 
years, being forced to take sick leave at one time, he had apparcntly 
regained his health sufficiently to continue with his work. He is sur- 
vived by his widow, the former Cora Thomas, and three sons, Axliss, 
Kay, and Don all of Baton Rouge; one brother, Will, of Verda, La. 
and three sisters, Mrs. D. I. Payne and Mrs. Caudell Rite of Pin: ville 
and Mrs. Louis Stagg of Beaumont, Tex. 


New Federal and State Bulletins 


A Progress Report on the Investigation of the Various Uses of ‘lec: 
tricity on the Farms of Washington (1948). This is the 24th a nual 
report of the Washington CREA (Pullinan). Subjects covered in ude 
the development of rural electrification in the northwest (by J. 
Smith) pea vine drying, a study of calf housing facilities in the tate 
of Washington, radiant heating panel for brooding chicks, bro «ing 
studies, frost expellers, high-pressure pumps for cleaning poultry | .ses 
and equipment, and bean drying. 


Flow of Water in Channels Protected by Vegetative Linings, W. 
O. Ree and V. J. Palmer. Technical Bulletin No. 967 (Feb<oary, 
1949), U. S. Department of Agriculture. 

A summary of accumulated experience and research results on . 14n- 
nels with vegetative linings as used in soil and water conservatio and 
drainage practice, particularly in the Southeast and South. In ad ‘ion 
to general information on channels, hydraulic computations an. [¢ 
tardance of flow it covers a record of experiments, hydraulic be! vior 
and stability of channels lined with Bermuda grass, centipede . 455, 
Dallas grass-crabgrass, kudzu, lespedeza, Sudan grass, and grass mix'..res. 


The Preservative Treatment of Virginia's Fence Posts, by }. A. 
Hertzler and Walton R. Smith, Department of Conservation anc De- 
velopment, Richmond, Va. (June, 1949). Information on tr :ting 
plants, operations, and advantages of treating prepared by the | orest 
Utilization Service, Southeastern Forest Experiment Station, Forest Serv- 
ice, U. S. Department of Agriculture. 
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wiTH PORTABLE SPRINKLER IRRIGATION 
USING REYNOLDS ALUMINUM RIGID PIPE 


Even the best crop years can be better with a 
portable sprinkler system, economically oper- 
ated with Reynolds Aluminum Rigid Irrigation 
Pipe. Get growing dividends year after year... 
end the threat of drouth loss. 


Verified reports from farms now using sprink- 
ler irrigation to boost crop yield show up to 
100% increases in fruit, cannery crops, potatoes, 
grain, hay, pasture, tobacco and garden truck. 


Reynolds Aluminum Rigid Irrigation Pipe is 
light to handle; one man can carry two 20-foot 
sections. It’s strong, long-lasting—it can never 
rust. It’s perfectly round for quick coupling 
—has smooth walls for fast flow under high 
pressure. It won’t break or dent with rough 
handling. Reynolds Aluminum Rigid Irrigation 


Pipe makes money for you from the first 
growing season it’s in use. 


The dealer who sells Reynolds Aluminum 
Rigid Irrigation Pipe is qualified to plan your 
sprinkler system. He knows local conditions 
and will see that you get the biggest return from 


_ your investment. Ask him to call and talk it over. 


oe ts ae eS ae ee, oe 


REYNOLDS METALS COMPANY 
Aluminum Division 

2544 South Third Street 
Louisville 1, Kentucky 


| 

| 

| 

| 

| Please send me illustrated folder 
l describing aluminum irrigation 
| pipe and its application. 
| 

| 

| 

| 

| 

| 


Name 


Address J _________________________ 


City. tate. 


eee 


REYNOLDS 
—_ ALUMINUM 


as sarpagcatatct cenmuge ame ere eee cee Ratu Ne gRcatree eer ooecapaRPmmanaer. con americas _ 


“ONSIDER’ ALUMINUM... CONSULT REYNOLDS...THE COMPLETE ALUMINUM SERVICE a 
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PROFESSIONAL DIRECTORY 


Ce TTT TIM MMU LLnL LL LL aaa 


FRANK J. ZINK ASSOCIATES 


Agricultural Engineers 
Frank J. Zink Earl D. Anderso: 


W. Floyd Keepers Wendell C. Dea: 


Development - Design - Research - Markets - Public Rel. tions 
Board OF TRADE BLpG., CHICAGO 4, ILLINOIS ¢ e Tel. HArrison °-0722 


GOTT TTT 


Power Transmission Problems 3 
OLSON MANAGEMENT SERVICE 


: Drainage and Erosion Control Engineering, Structure Desig: 
; Farm Architectural Service, Work Simplification Studie 
q ’ Product Application Engineering, Management, Soil Survey 
. and Testing” : 


904 W. Stephenson St., Freeport, Ill. Tel. State 2601 
e 
WITH T 0 Flexible Shafts RATES: Announcements under the heading ‘‘Professional Directo: y"’ in’ 
AGRICULTURAL ENGINEERING will be inserted at the flat rte of 
$1.00 per line per issue; 50 cents per line to A.S.A.E. members. Mini- 


mum charge, four-line basis. Uniform style setup. Copy mist be 
received by first of month of publication. 


NEWS FROM ADVERTISERS 


New Products and Literature Announced by 
AGRICULTURAL ENGINEERING Advertisers 


| 


Armco Steel Corp. (Middletown, Ohio) contributions to farm grain 
drying and storage, previously announced, are being re-emphasized in 
view of the current season’s problems and the increasing availability of 
steel. They include ‘Tentative Functional Requirements for Condition- 
ing and Storing Farm Crops,” “Storing High Moisture Content Corn 
and Grain,” and “Application Bulletin No. 8 — Perforated Steelox Dry- 
ing Floors.” Recommendations are based on basic data from the com- 


© STOW FLEXIBLE SHAFTS simplify 
intricate power transmission prob- 
lems by eliminating complex gear- 
ing with its close tolerance and 
alignment difficulties. 


© STOW FLEXIBLE SHAFTS provide 


savings . . . increase design effi- 


Universal grain drying and storage unit advocated by Armco Stee! Corp. 


pany’s research fellowship at Purdue University, other sources o! basic 


ciency and eliminate hazards of data, commercially available driers and bins, and the companys own 
4 product development and application work. They advocate a so-called 
exposed shaft assemblies. “universal” type grain storage and drying unit utilizing standard bins 


and portable driers. 


© WRITE TODAY FOR YOUR COPY ee 


Massey-Harris “Super 27” Self-Propelled Combine. This new self- : 
of STOW'S NEW BOOK on FLEXI- propelled, 16-ft machine and the 12-ft “Super 26” represent t):< ~ 5 bs 
: H 8 mination of 10 year’s experience in self-propelled combine des '2n an a 
BLE SHAFTING (included ” Sweet $ manufacture. Incorporating such engineering improvements as }!anced . 
1949 File for Production Designers). separation, simplicity and accessibility, balance and stability, ac! mul-’ 


tiple-speed (24) drive, these combines are claimed to be the | iggest 


e — 


LEARN HOW STOW FLEXIBLE 


SHAFTS HAVE BEEN SOLVING Sea 
POWER TRANSMISSION PROB- g ; 
LEMS SINCE 1875. . 


Massey-Harris ‘‘Super 27’’ self-propelled combine 


So 


ACTURING CO. 


BINGHAMTON, N. Y. 


capacity combines on wheels — or tracks in the case of the rice ~odels 
—yet the unique frame design and balanced construction have © vulted 
in strength and stability without adding cumbersome weight, ¢! us al- 
lowing substantial fuel economy. The “Super 26” is identical. in ‘esign 
and performance differing only in size. Write Massey-Harri: Co., 
Racine, Wisc., for more information. 
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NO. 12A SPREADER 
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DRAWN MOWER ra 


... @ result of sound engineering! 


"The guiding principle at NEW IDEA has always beer 
to design it better and build it better. 


Each item in the complete line of specialized farm 
equipment has been developed and perfected by 
engineers—men who constantly study the problems o1 
agriculture and search for practical ways to do the 
job better. Every feature must pass rigid tests of prac- 
ticability, durability and economy. 


SIDE DELIVERY RAKE 


= shed That’s why those who want easier, better, more profit- 


able farming are buying more NEW IDEA Farm Equip- 
ment—why leaders in agriculture are recommending 
it in full confidence. 
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Harvesting onions and other vegetables mechanically is 
a NEW idea for a NEW machine . . . The Dilts-Wetzel 
(Ithaca, Mich.) Vegetable Harvester, powered by TWO 
Wisconsin Heavy-Duty Air-Cooled Engines...one driving 
the unit... the other powering the harvesting mechanism. 
Peak efficiency and flexibility are always delivered, be- 
cause the harvesting engine operates at uniform speed, 
regardless of the forward travel speed, and it shuts 
down entirely when moving to new locations. Further- 
more, TWO Wisconsin Engines weigh less, cost less, use 
less fuel, and have lower part replacement costs than 
one large engine of comparable total horsepower. 


Perhaps this offers an idea that can be advantageously applied 
to your equipment — for greater power, flexibility, efficiency, 
and economy. Your investigation is invited. 


2 to 30 hp., single-cylinder, two-cylinder, and V-type four- 
cylinder models. 


ih its ‘ge. WISCONSIN MOTOR CORPORATION 


EN World's Largest Builders of Heavy-Duty Air-Cooled Engines 
i Ss os 


We MILWAUKEE 14, WISCONSIN, U.S.A. 
FK & WHEELS 


for 


AGRICULTURE 


and 


INDUSTRY 


FRENCH & HECHT 
DIVISION 


KELSEY-HAYES WHEEL COMPANY 
DAVENPORT, IOWA 


Wheel Builders Since 1888 
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Applicants for Membership 


The following is a list of recent applicants for membership ij» 
American Society of Agricultural Engineers. Members of the Socie: 
urged to send information relative to applicants for consideration « 
Council prior to election. 


Beach, Robert E.—Tractor testing, agricultural engineering 
University of Nebraska, Lincoln, Nebr. 


Beymer, Oren O.—President, Irrigation Equipment Co., 409 | 
Ave., Eugene, Ore. 

Blair, Enrique—Industrial y Frutera Colombiona, S. A. Cic 
Depto del Magdalena, Colombia, S. A. (Mail) Apartado Aereo No » 
Medellin 

Blanchard, B. J].—Agricultural engineer, Triplett Implemeni 
Box 267, Raymondville, Tex. 

Cafmeyer, O. E.—Design engineer, The Oliver Corp. (Mail 
Smith St., Mishawaka, Ind. 

Crow, M. O.—Special agrl. representative, Caterpillar Tractor <o, 
Peoria 8, Ill. (Mail) 204 Illinois 

Daniel, Alvis M.—Engineer, General Foundry & Machine Co., 5 
ford, N.C. (Mail) 115 Hawkins Ave. 

Fanning, Paul K.—Extension agricultural engineer, State Colle:< 
Washington, Pullman, Wash. 

Fobes, Vernon H.—Sales engineer, Mason City Brick and Til 
(Mail) 115 Lincoln Ave., Owatonna, Mich. 


Gardner, Leon R., Jr—Agricultural engineer, Soil Conservation 
Service, USDA (Mail) 154 S. Beaver St., York, Pa. 

Ghaly, Azmy W.—1970 Curtis St., Berkeley, Calif. 

Gilmer, L. A.—Chief engineer, The Oliver Corp., Charles City, 
Iowa (Mail) 407 Riverside Dr. 

Gray, Alfred S.—Design and research engineer, Rain Bird Sprinkler 
Mfg. Co. (Mail) 419 W. 2nd St., Azusa, Calif. 


Gregory, James F.—Commercial service advisor, Texas Power & 
Light Co. (Mail) Box 482, Garland, Tex. 


Hardy, George T.—163 Church St., Ripley, Tenn. 
Hogg, William C.—Rural service engineer, Narragansett Electric 
Co., 49 Westminster St., Providence, R. I. 


Hollowell, John E.—Trainee, John Deere Plow Co. (Mail) Wood- 
land, N.C. 


Howell, Robert E.—Irrigation engineer, Delta Engineering Co. 
(Mail) Davis, Okla. 


Maddex, Robert L.—Extension agricultural engineer, Michigan State 
College, East Lansing, Mich. 7 


Maley, Wayne A.—Power use engineer, Southwestern Electric Co- 
operative, Inc., Greenville, Ill. (Mail) 412 W. College 

McCully, Robert R.—Trainee (farm store mgr.), Sears Roebuck & 
Co., New Castle, Pa. (Mail) Washington St., YMCA 

Nicollier, Victor S—Chief chemist, Cia. La Merced, San Pedro de 
Jujuy, Argentina, S. A. 

Peterson, Glenn M.—Graduate student in agricultural engine: cing, 
Michigan State College, East Lansing, Mich. 


Petrie, Kenneth L.—Junior engineer, Wood Bros. Inc., Des M. ines, 
Iowa (Mail) N. E. 14th St., R.R.4 


Pfost, Lester §.—Chief engineer, tractor div., The Massey-!!arris 
Co., Racine, Wis. . 

Recor, C. R.—District engineer, The Torrington’ Co., 2212 E 12th 
St., Davenport, Iowa 

Saia, Wilburn, H. F.—Agricultural engineer, SCS Hydrolog  Re- 
search Project, 404 Agricultural Bldg., Michigan State Colleg: 
Lansing, Mich. 


Shannan, William H.—Experimental department, Allis-C! 
Mfg. Co. (Mail) 303 North St., LaPorte, Ind. 


Snell, Absalom W.—Assistant professor of agricultural engin 
Clemson Agricultural College, Clemson, S.C. (Mail) Box 1177 


Stephens, Francis E.—Consulting engineer, R R 1, Macomb, | 
Vickers, Don C.—Engineer, Schafer Plow Co. Inc., Pratt, K: 


Walpole, E. W.—Instructor and fieldman, agricultural engi: 
dept., Ontario Agricultural College, Guelph, Ont., Canada 


Wathen, William A.—Detail draftsman, Harry Ferguson, Inc 
troit, Mich. (Mail) 7313 Rockdale 


Yates, Wesley E.—Research assistant in agricultural engirc 
University of California, Davis, Calif. (Mail) 334 University Ave 
TRANSFER OF MEMBERSHIP GRADES 
Bidlack, Stanley—Farm applications engineer, Philadelphia }..<tri¢ 


“Co. (Mail) Coatesville, Pa. (Associate to Member) 


Liljedabl, John B.—Associate professor of agricultural engine. ring, 
University of Tennessee, Knoxville, Tenn. (Junior Member to Me:..der) 


Treiman, Monroe W.—Co-owner and operator of large farm, ”. 0. 
Box 322, Brooksville, Fla. (Junior Member to Member) 
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